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Some Physical Aspects of Electron Beam Therapy’ 


J. S. LAUGHLIN, PH.D.,? J. OVADIA, PH.D.,? J. W. BEATTIE, W. J. HENDERSON, B.S., R. A. HARVEY, M.D., 
and L, L. HAAS, M.D. 


HE PHYSICAL development of the high- 
‘Rue electron beam has progressed 
sufficiently to permit investigation of its 
action on animals and more recently the 
initiation of human therapy. The present 
report is concerned with aspects of this 
physical development of the electron beam. 

The long-used therapeutic action of x- 
rays on tissue is essentially effected through 
the interaction with the tissue molecules of 
the secondary electrons produced in the 
absorption of the x-rays. Accordingly, 
the direct action of electrons from beta-ray 
sources has long been exploited in therapy. 
Examples are the use of Ra D applicators, 
and of such isotopes as ;3I'*!, »Ca®, and 
79Au'’, whose therapeutic action is pri- 
marily due to beta emission. The primary 
differences to be expected in the action of 
x-rays and electrons are only quantitative, 
involving such factors as dose distribution, 
dosimetry, and the dependence of the bio- 
logical action on specific ionization. 

At the time of his development of the 
betatron in 1940, Prof. D. W. Kerst ex- 
pected that the therapeutic possibilities of 
both the high-energy electron and x-ray 
beams made possible by this circular elec- 
tron accelerator would be utilized. The 
two beams produce entirely different dose 
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publication in May 1952. 
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distributions in tissue and require dif- 
ferent handling technics because of their 
different physical properties. These as- 
pects of the high-energy x-ray beam have 
already been discussed in the literature 
(31, 17, 23). 

Pioneer work in the therapeutic applica- 
tion of accelerated electrons has been done 
in Germany, primarily with the 6-mev 
Siemens (11)  betatron. Problems en- 
countered in this work concerning beam 
extraction, electron range determination, 
and dosimetry were considered and re- 
ported by several investigators, including 
Gund (11), Paul (29), Glocker (8), and 
Wachsmann (37). Comprehensive clini- 
cal and biological investigations with the 
electron beam from the Siemens betatron 
have also been reported. 


SOURCE OF ELECTRONS 


The electrons used in our experiments are 
accelerated in a 22-mev betatron and ex- 
tracted as a beam at any desired energy 
between 5 and 22 mev. The betatron is a 
circular electron accelerator whose opera- 
tion has been described in the literature 
(19-22). A 22-mev electron makes ap- 
proximately 200,000 complete circular revo- 
lutions in a little over a thousandth of 
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Fig. 1. Arrangement of apparatus for external beta- 
tron electron beam (horizontal section view). Evacu- 
ated ‘‘donut” is shown. The external electron beam 
passes through an evacuated extension tube which con- 
tains acollimator. Points indicate location of radiation 
survey measurements presented in Table I. Water 
phantom for ionization distribution measurements was 
located close to the transmission chamber when used. 


one second. The electrons are held in this 
circular orbit by the action of the magnetic 
field. 

After the electrons have been accelerated 
to the desired energy, it is necessary to ex- 
tract them from the magnetically defined 
circular orbit for external use. Various 
methods of extraction have proved success- 
ful. Dr. K. Gund (11) successfully re- 
moved the electron beam from the Siemens 
f-mev betatron by means of a scattering 
foil and a deflecting electrode located 
just outside the stable orbit. With this 
method, as much as 70 per cent of the accel- 
erated electron current was extracted in an 
external beam. An electrostatic deflector 
method was successfully developed by Dr. 
H. C. Pollock for the 70-mev synchrotron 
(30). Pulsed shunt methods have also 
been developed by Lawson et al. (27) for a 
30-mev synchrotron, by Foote and Skaggs 
(7) for a 50-mev biased betatron, and by 
Crittenden et al. (5) for a 30-mev biased 
betatron. 

On our betatron a magnetic shunt is at 
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present used for this purpose, as originally 
proposed and developed by Kerst, Skaggs, 
and others (32-34) at the University of 
Illinois. The shunt consists of laminated 
magnetic material with a high permeabil- 
ity and high limit of saturation. It con- 
tains a horizontal slot which is positioned 
tangent to, and just outside, the equilib- 
rium orbit of the electrons. When the 
electrons have been accelerated to the de- 





Fig. 2. Photograph of evacuated extension tube 
through which the electron beam passes after leaving 
the donut. Also visible are the brass tube section con- 
taining a 6-cm.-diameter collimator, thermocouple 
vacuum gauge, and transmission ionization chamber. 
External lucite collimator to produce a 2.5 cm. diameter 
electron beam is in position 


sired energy, an automatic pulse through 
a coil inside the equilibrium orbit causes 
the instantaneous electron orbit to expand 
to larger radii. Here the electrons enter 
the slot in the shunt, which provides a 
field-free region in which they can escape 
the guiding magnetic field. At injection 
time a coil around the shunt is energized 
so as to minimize the perturbing effect of 
the latter in the magnetic field at this 
critical time when electrons are being ac- 
cepted in the equilibrium orbit to commence 
their acceleration. This method has been 
further developed at the College of Medi- 
cine, and electrons of energies up to 22- 
mev have been extracted in a shunt em- 
ploying “‘permendur”’ laminations. 
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The electrons are injected in a short 
pulse (about 1 microsecond in duration) 
and emerge in a burst of similar duration. 
The emergent electrons are quite homoge- 
neous in energy. Magnetic analysis meas- 
urements at Urbana indicate a spread of 
less than 0.1 mev. The beam is also ana- 
lyzed somewhat in the fringing field of the 
betatron. The absolute energy of emer- 
gence is conveniently controlled by elec- 
tronically determining the time at which 
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Fig. 3. Dental film exposed normal to electron beam 
after it had passed through aluminum window, 3 cm. 
of air, and dental film wrapper. Most of the beam is 
localized by the slot of the magnetic shunt, while some 
has been scattered or not captured to form the “tail’’ 
region. 


the orbit expansion pulse is applied. The 
controlling electronic circuit essentially 
integrates the magnetic flux enclosed in the 
orbit and automatically expands the orbit 
at any desired energy. The absolute 
magnitude of the energy is calibrated by 
electro-disintegration thresholds (35) in 
various elements. For instance, electrons 
of energy 10.9 mev or higher may cause the 
expulsion of a neutron from the nucleus of 
eg@Cu™, resulting in the positron-emitting 
isotope 2gCu®*. This threshold is definite, 
and the cross section for this reaction in- 
creases rapidly with increasing electron 
energy above the threshold. ,C'* has a 
threshold at 18.7-mev and carbon and cop- 
per foils were commonly used to determine 
two points on the linear calibration curve 
of the expander circuit. Threshold meas- 
urements with photo-disintegration re- 
actions had established the linearity of 
this circuit. 

Figure 1 shows a horizontal sketch of 
the physical arrangement used with the ex- 
ternal electron beam. The location of the 
shunt is indicated in the evacuated ‘‘do- 








Fig. 4. Film exposed normal to the beam at edge of 
coil box after the beam had passed through about 30 
em. of air. Maintenance of a definitely localized beam 
despite air scattering is apparent. 


nut.’” The beam emerges through a dural- 
umin window 0.001 inch thick. It then 
passes through almost a centimeter of air 
and through a 0.010 inch window of ‘“‘pyra- 
lin’ into an evacuated glass tube. Lucite 
collimators of different sizes, ranging from 
6 to 1 cm. in diameter, can be inserted in 
this tube. Upon emerging from the tube, 
the beam passes through a monitor ion 
chamber. Figure 2 is a photograph of 
this tube with an external collimator in 
place for the 2.5-cm.-diameter field. It is 
to be noted that the tube passes through a 
masonite shield. Masonite and lucite are 
used for shielding purposes with electrons, 
since their relatively low atomic number 
minimizes the production of background 
x-rays. When the x-ray beam is used, the 
shielding consists of massive lead (23). 
Figure 3 shows a typical dental film ex- 
posed to the electron beam, in a plane per- 
pendicular to its path just beyond the 
“donut”’ duralumin window. The loca- 
tion of the beam in the shunt channel is 
clearly evident, together with a slight 
“tail” of electrons not captured by the 
slot. The electrons in the “tail’’ are 
nearer the center of the magnetic poles 
than those in the “‘slot’’ and are subject to 
a stronger fringing magnetic field. As the 
electrons continue in their path through 
the fringing field, the ‘‘tail’’ electrons will 
be further deflected from the slot electrons. 
Figure 4 shows a film exposed at the edge 
of the coil box normal to the beam after the 
electrons had traversed about 30 cm. in 
air. Despite scattering in air, the locali- 
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Fig. 5. Rectangular lucite collimator added to 9.5- 
cm. extension tube to produce 5 X 8-cm. beam. 


zation of the major portion of the beam is 
still evident, with a faint ‘‘tail’’ of scattered 
electrons deflected to one side. 

For fields more than 6 cm. in diameter, 
evacuated extension tubes are added on, so 
that the slightly diverging electron beam 
will fill a larger field. The added tube in 
Figure 7 is used for fields of 9.5 cm. and 
12.0 cm. diameter. A series of masonite 
or lucite rings is used to collimate the beam 
to the desired size. The entrance localizer 
is also shown. All of the extension tubes 
used for the electrons after they have 
passed through the donut window are evac- 
uated by a fore pump to a pressure of 
about 10-* mm. Hg. Field sizes less than 
6 cm. in diameter are obtained usually by 
adding an external lucite collimator to the 
evacuated 6-cm. collimator, as shown in 
Figure 2. Such external collimators can 
be changed rapidly and conveniently. Fig- 
ure 5 displays a rectangular collimator 
added externally to the 9.5-cm. evacuated 
collimator to produce a rectangular 5 X 
8-cm. electron beam. 

The electron ‘‘donuts” are continuously 
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pumped with an oil diffusion pump backed 
by a mechanical fore pump. This pump- 
ing apparatus, together with control cir- 
cuits, is located behind the betatron. The 
pump control circuit incorporates a dis- 
charge gauge which acts to turn off the in- 
jector filament and the diffusion pump in 
case of vacuum failure. The absolute 
pressure is determined by a calibrated 
Western Electric Ion Gauge and is main- 
tained at about 10~-° mm. Hg. The en- 
tire vacuum system and its controls have 
given very little difficulty. Completely 
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Fig. 6. Film exposed parallel to the electron beam 
in a presdwood phantom; 17.3-mev at 6 cm. diameter. 
Qualitatively, the features of a parallel beam with a 
definite limited range are evident. 


sealed-off tubes are quite feasible and 
should become commercially available 
soon. 


RADIATION SURVEY 


A radiation survey similar to that made 
for the x-ray beam arrangement (23) was 
made for the electron beam installation. 
A feature of the electron beam installation 
is the use of masonite and lucite in addi- 
tion to lead, to minimize the production of 
x-rays. The survey was made for x-rays 
and low-energy electrons, thermal neu- 
trons, and fast neutrons. 

A 0.25-r Victoreen chamber was found 
to be effective in investigating the stray 
x-ray and electron intensities. These were 
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the 9.5-cm. diameter electron beam. Dashed line in- 
dicates locus of radiation survey measurements plotted 
in Fig. 8. 


sufficiently low that the chamber responded 
linearly to intensity changes, and the ener- 
gies present were such that increasing wall 
thickness did not increase the ionization 
collected. Comparison tests also estab- 
lished that for the stray radiation present 
with the electron beam, the 0.25-r chamber 
was 100 times more sensitive than a 25-r 
thimble chamber, and 1,000 times more 
sensitive than a 250-r thimble chamber, in 
direct proportion to their rated calibra- 
tions. Readings of the 0.25-r chamber are 
recorded in Table I in roentgens at vari- 
ous positions relative to the intensity in 
the beam in the same units. The r unit 
of intensity in the beam was the reading of 
a 250-r thimble chamber with an additional 
wall thickness of 4 mm. of the same bake- 
lite used on all Victoreen thimble chambers. 
Without this additional wall, the thimble 
ionization decreased by 4 per cent. The 
survey positions in Figures 1 and 7 corre- 
spond to the coordinates in Figure 8 and 
Table I. 
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TABLE I: RADIATION SURVEY OF SHIELDED ELECTRON 
BEAM BETATRON PER rf IN ELECTRON BEAM 


(6 cm. diameter, 17 mev) 
X-Rays  cnnenmg me. 
Coordinates roentgens ~ ae sepepenty- 
cm. cm.? 
(cm.)* per rt 
a A rt _ per rt 
in Beam in Beam 
1 (19.5, 73.7) 1.4 xX 107% 1,040 
2 (9.5, 73.7) 2.1 10-3 1,030 
3 (—.5, 73.7) 3.1 1073 780 
4 (-9.5,73.7) 1.00 1,080 
5 (—20.5, 75.2) 3.1 10-3 1,100 
6 (—29.5, 74.2) 1.1 xX 10-3 430 
7 (—40.5, 73.7) 1,090 
8 (—19.5, 67.5) 1.5 x 1073 310 
9 (—.5, 67.5) 3.5 X 107-3 500 
10 (—10.5, 67.5) 420 
11 (—20.5, 67.5) 4.0 x 1073 500 
12 (—40.5, 67.5) 200 
* Origin of the coordinate system is at center of 
donut. The ordinate axis is on the axis of the injector 


and pump stems. See Fig. 1. 

tr is the reading of a 250 r Victoreen thimble 
chamber with an added bakelite cap of 4 mm. wall 
thickness. It is equivalent to about 0.44 xX 107" 
coulombs/cm.?, which is about 760 ergs/cm.* at 17 mev. 
See text. 


RADIATION SURVEY (X-RAYS) 
ELECTRON BEAM 
Energy '7 Mev 
Field: 
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Fig. 8. Radiation survey near beam of 9.5-cm. diameter, 
along locus indicated in Fig. 7. 
The thermal neutron flux was deter- 


mined with rhodium foils, utilizing the 44- 
second beta activity induced by thermal 
neutron capture. The foils were exposed 
with and without cadmium shields, and the 
beta activity followed through several 
half-lives. This activity was corrected to 
the saturated activity, and corrections 
were also made for self-absorption and 
back-scattering. They were calibrated 
against a UX, standard counted in the same 
geometry. Published cross sections (9) 
for neutron capture by rhodium and cad- 
mium were employed to calculate the in- 
cident thermal neutron flux. The relation 
of saturated foil activity and neutron cap- 
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high-energy electron beam of 6 cm. Ionization was 
measured at points 1 cm. apart and isodose contours 
were obtained by interpolation. Scattering material 
was employed to produce a uniform beam. 


ture cross section is A = F o N where A is 
the saturated number of disintegrations 
occurring per second in the foil, F is the 
number of incident thermal neutrons per 
square centimeter per second, a is the ther- 
mal capture cross section, and WN is the 
total number of atoms in the foil. Results 
of this survey appear in the fourth column 
of Table I. 

Rhodium foils mounted in a paraffin 
cylinder 18 cm. in diameter and 18 cm. 
long served as a detector for fast neutrons. 
This detector was standardized with a cali- 
brated 100-mg. mixed radium-beryllium 
neutron source. The results of this survey 
appear in the last column of Table I. An 
examination of the values in this table re- 
veals that the stray radiation in all cate- 
gories is below tolerance for a patient. 


IONIZATION DISTRIBUTIONS 


In order to have a basis for predicting 
the distribution of the energy dissipated 
by the electrons in a patient, the ionization 
in a small air-cavity chamber was meas- 
ured at various positions in a water tank. 
The assumption is made that the energy 
distribution is essentially proportional to 
the measured ionization distribution. This 
assumption is expected to be valid, since 
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air does not vary greatly with energy (see 
dosimetry section below and Fig. 27), and 
since the average energy dissipated per ion 
pair formed in air does not vary greatly as 
a function of electron energy, except at 
very low energies (less than 10,000 elec- 
tron volts) (38). The proportion of such 
low-energy electrons would not be ex- 
pected to vary with location in the absorb- 
ing medium except possibly very slightly 
near the end of the range of the beam in 
the medium, since 10,000 electron-volts 
corresponds to a range of less than 0.01 
mm. in water, which is a negligible fraction 
of the total range of each primary electron. 

The apparatus used for these measure- 
ments has already been described in re- 
ports on our x-ray measurements (23). 
The water phantom (Fig. 5, reference 23) 
had a thin plastacele (0.065 gm./cm.*) en- 
trance window. The location of the small 
ion chambers in the water tank was con- 
trolled from the betatron control room by 
means of selsyn motors. The preampli- 
fier was connected directly to the ion 
chamber and by cable to the remainder of 
the p.c. amplifier located in the control 
room. The ion chambers principally used 
consisted of one flat polystyrene chamber 
5 mm. in diameter, 2 mm. deep, with a 
nylon front surface 0.003 inch thick, and 
a cylindrical chamber with a 6 mm. inside 
diameter and 13.8 mm. high. A diagram 
of the experimental arrangement is shown 
in Figure 1. 

Isodose distributions were obtained by 
measuring the cavity ionization at points 
1 cm. apart on a rectangular grid pattern. 
The isodose contours were then obtained by 
interpolation between the experimental 
points. Figures 9, 10, and 11 are the iso- 
dose contours observed with an electron 
beam of 17.3 mev energy for beam diam- 
eters of 6cm., 7.5 cm., and 9.5 cm. The 
production of flat isodose contours with 
high-energy electrons is not as feasible as 
for high-energy x-rays (18, 23). The elec- 
trons originate from a source (magnetic 
shunt) of finite dimensions (approximately 
2 X 5 mm.), rather than from a point 
source. Inherent non-uniformities in the 
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Fig. 10. Isodose contours obtained in water with 
high-energy electron beam of 7.5 cm. No scatterer 
was employed for this particular distribution and the 
beam is not as uniform as that in Fig. 9. 


current density are maintained as the beam 
follows its slightly diverging path. Be- 
cause of this factor, increased somewhat by 
slight differential deflection in the fringing 
magnetic field, together with the greater 
magnitude of the electron scattering in 
water, the very flat and precisely defined 
dose contours which feature the absorption 
of high-energy x-rays are not completely 
attainable for electron beams. 

A few millimeters of low-atomic-number 
scattering material—Polythene (C:H,),— 
inserted between the donut window and the 
first evacuated tube window improves the 
flatness of the contours, with’ negligible 
loss of energy. The major factor which 
affects the flatness of the contours is the 
length of the extension tubes used, since 
the divergence of the beam increases with 
the length. The periphery of the beam 
emerging from the extension tubes is de- 
fined by lucite or masonite collimating 
rings. The electrons outside the desired 
beam size are stopped in the lucite, with a 
minimum production of background x- 
rays. The dashed lines in Figures 9, 10, 
and 11 are extensions of the collimator and 
their divergence is slightly greater than the 
natural divergence of the beam. 

Depth dose measurements along the 
central axis of the beam in water were also 
made for a variety of beam diameters and 
energies. Figures 12-15 show distribu- 
tions observed for beam diameters of 6 cm., 
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Fig. 11. Isodose contours obtained in water with 
high-energy electron beam of 9.5 cm. diameter. No 
scatterer was employed and the beam is not so uniform 
as that in Fig. 9. 


9.5 cm., and 12 cm. at the indicated ener- 
gies. The electron energy stated is that of 
the primary beam incident on the water 
phantom surface. Surface readings were 
obtained with the flat chamber, whose front 
surface was thin (0.003 inch) nylon, par- 
tially embedded in presdwood in front of 
the water phantom. Figures 16 and 17 
contain plots of the same depth-dose data 
which demonstrate that the descending 
part of the curves between 100 and 10 per 
cent can be represented by the relation: 


I(x) = 110 — 10e (1) 


where J (x) is the relative ionization in per 
cent and yu is an empirical coefficient which 
decreases with increasing energy. Below 
10 per cent, the nature of the depth-dose 
curve changes, partly due to the increasing 
importance of ionization by the Brems- 
strahlung. Below 10 per cent, Equation 1 
does not apply. At energies above 20 
mev the region over which the equation 
applies becomes more limited. 

Since these measurements were made 
with small ion chambers, a stable and lin- 
ar D.c. amplifier of high sensitivity, and 
with electrons whose energy was calibrated 
directly, further analysis of these distri- 
butions was considered profitable. In 
Figure 18, the depth of the 50 per cent 
ionization level is plotted for various beam 
diameters as a function of energy. For 
the limited range of beam diameters used. 
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Fig. 12. This figure and Figures 13, 14, and 15 show depth-dose distribu- 


tions in water along central axis of high-energy electron beam. 
ters and incident electron energies are indicated. 
with a small ionization chamber in water. 


Beam diame- 
Measurements were made 
After all the electrons have been 


stopped, the ionization produced in the absorption of the Bremsstrahlung ini- 


tiated by the deceleration of the electrons in water is indicated. 


The sensitiv- 


ity of the amplifier was increased by a factor of 10 in this Bremsstrahlung region. 


For analysis of energy lost by radiation see the text. 


cal Review (25). 
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Fig. 13. 


no significant dependence on beam diam- 
eter is demonstrated at this percentage 
level. In Figure 19, a similar plot has 
been made of the depths at the 85 per cent 
ionization level. A limited dependence on 
beam diameter is noted. The relative ioni- 
zation for the smaller beam sizes decreases 
to 85 per cent at lesser depths than are 
required for the larger field sizes. This de- 
pendence is not sufficiently great between 


For legend see Fig. 1 
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diameters of 6 and 12 cm. to be of major 
clinical importance, though it is considered 
in treatment planning. It will be noticed 
that in Figures 12—15 the dose distributions 
near the end of the beam penetration have 
an almost straight slope, which can be ex- 
trapolated to zero per cent to obtain the 
“extrapolated ranges.’’ These slopes have 
been plotted in per cent decrease per cm. 
as a function of field size and energy in 
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Fig. 14. For legend see Fig. 12. 


Figure 20. It will be noted that the slopes 
become less steep with increasing energy. 
The data of Dr. H. C. Pollock (30), taken 
in a masonite phantom, show that this 
trend continues at higher energies. In 
the overlapping region both the “‘extra- 
polated ranges’’ and the slopes of our data 
are in essential agreement with those of 
Dr. Pollock when they are corrected for the 
different densities of masonite and water. 
These distributions are also in reasonable 
agreement with those reported by Skaggs 
(34). The features of a finite range and 
abrupt decrease of dose which characterize 
electrons in this energy range (5-22 mev) 
tend to disappear with increasing energy. 
The ionization distributions in Figures 
12-15 can be converted into plots of num- 
ber of electrons versus depth in water by 
correcting for the specific ionization of the 
electrons as a function of depth in the 
water. Brode’s (4) plot of specific ioniza- 
tion against energy, together with calcula- 
tions of the mean electron energy at each 
depth (6), were used for this conversion. 
This correction did not prove to be im- 
portant, and the extrapolated ranges ob- 
tained from the plots of number of elec- 
trons versus depth were not significantly 
different from those obtained from the orig- 
inal ionization distribution data. These 
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Fig. 15. For legend see Fig. 12. 


“extrapolated ranges’’ should correspond 
to the “practical maximum range’ de- 
fined by Bleuler and Ziinti (1, 14). In 
Figure 21, our extrapolated ranges are 
plotted as a function of primary electron 
energy for various field sizes. The solid 
curves are theoretical calculations corre- 
sponding to the ‘‘absolute maximum range,” 
which should be a few millimeters longer 
than the “practical maximum range.” 
The upper curve is the prediction of the 
Halpern and Hall (12) treatment, which 
considers decrease in stopping power due 
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Fig. 16. Depth-dose data in Figure 12 for a 17.3- 


mev electron beam, 6 cm. in diameter, replotted to 
demonstrate determination of the empirical coefficient 
uw. I(x) is the relative ionization in per cent and x is 
the distance beyond the depth at which /(x) equals 
100 per cent. Ordinate scale is an inverted logarithmic 
scale 


to polarization of matter in the liquid or 
solid states, while the lower curve is the 
prediction of the uncorrected Bethe-Bloch 
ionization loss theory. The results appear 
to demonstrate the necessity of considering 
density polarization effects for high-energy 
electrons. 


DOSIMETRY 


The electron beam is continuously moni 
tored by the transmission ion chamber 
shown in position in Figure 1 and dia 
grammed in Figure 22. The plate spacing 
is 2 mm. and the potential between plates 
is 300 volts. J. W. Boag (2) has discussed 
the magnitude of recombination present 
in such ion chambers exposed to high in 
tensity “‘bursts’’ of short duration. Ac 
cording to the theory developed by Boag, 
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the chamber collects essentially 100 per 
cent of all ions formed for rates up to 2,000 
r per minute. Though this rate can be 
exceeded by the accelerator, it is normally 
operated at much lower rates. The output 
of this ion chamber goes into an integratng 
circuit which operates a mechanical re- 
corder whenever a certain discrete number 
of e.s.u. of charge has been collected. 

The r as used is the reading of a 250- 
Victoreen thimble chamber inserted in a 
cap with a wall thickness of 4 mm. The 
material of this cap (phenol formaldehyde) 
is the same as that used on the Victoreen 
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Fig. 17. Depth-dose data for indicated energies and 


diameters of the high-energy electron beam replotted 
to permit analysis. The integral dose can be calcu- 
lated from a simple formula employing the appropriate 
value of the empirical coefficient 4, which varies with 
energy. 


thimble chamber. Though this is an arbi- 
trary unit, it is reproducible and conve- 
nient. The number of e.s.u./c.c. collected 
in a cavity-air chamber at the depth of the 
maximum ionization in water is essentially 
the same as the reading of the capped thim- 
ble chamber in air. Our fundamental 
calibration of the beam is obtained by 
collecting it totally in a Faraday cage. A 
diagram of this cage is shown in Figure 23. 
The end of this cage is more than suff- 
ciently thick to stop the electrons com- 









- @ 








PHYSICAL ASPECTS OF ELECTRON BEAM THERAPY 

















Vol, 60 
0- 
oL 
0 
st 
a FP 
€ 
& 
~ 6 
= 
4 
< 57 
a 
o 
e 4F Ronge ot 50% vs energy 
e ©-6 cm. dia. field 
3r 0-9.5 cm. dia. field 
4-12.0 cm. dia. field 
2 
ik 
fe) — l ee a 





j i 
‘a ¢@¢FrPOGOF Bes 


3 4 5 6 WF 82 9 20 2 22 


Energy of incident electrons (Mev) 


Fig. 18. The depth at which the relative ionization decreases to 50 per 
cent of the maximum in water is plotted for various beam diameters and inci- 
dent electron energies. Above 6 cm. diameter and below 12 cm. diameter 
no significant dependence on field size is apparent. 
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Fig. 19. The depth at which the relative ionization decreases to 85 per cent 
of the maximum in water is plotted for various beam diameters and incident 
electron energies. A slight dependence on beam diameter is evident. Both 
the depths at 85 per cent and at 50 per cent levels are most significant in treat- 


ment planning. 


pletely. A guard ring provided to prevent 
scattering out of the chamber has not 
proved necessary. The cage was mounted 
on insulators in an evacuated shell so that 
no ionization could occur near it. 


Intercalibration between the capped 


thimble chamber and the Faraday cage 
current measurement indicated that at 
17.3 mev there were 0.44 & 10~''coulombs / 


em.*-r. This represents a flux of 2.75 X 
10° electrons ‘cm.*-r, or 760 ergs, cm.*-r. 
This is the total ‘integral dose’’ dissipated 
in a patient except for a small fraction of 
energy lost in the production of unab- 
sorbed Bremsstrahlung. The conversion of 
the measurement of electron flux into ioni- 
zation produced per unit volume on the 
basis of a specific ionization of about 76 
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function of incident electron energy. The advantage of a steep terminal slope 
at low energies decreases with increasing energy. 











12 
| x 
5 
ie 
10F ‘ 
o- EXTRAPOLATED RANGE VS ENERGY 
2 o= Gem diometer field 
E 6r x= 95cm diameter field 
m4 a+ 12 cm. diometer field 
= 7 
c 
s 
e 6F AaB 
* 
¢ SF 
oo 
a 
4b 
3r 
2b 
' i i 1 tL j 1 1 — i 1 i 1 i 1 l r 
o 5 6 7 8 9 io 6 12 13 4@ «615 16 17 #*@ 9 20 2 22 
Energy of incident electrons (Mev) 
Fig. 21. Experimental “‘extrapolated range”’ points in water plotted against 


incident electron energy for different beam diameters. The maximum experi- 
mental uncertainty in the points is + 0.2 mev in energy and + 2 mm. in 
range. The upper curve A represents maximum ranges predicted on the basis 
of Halpern and Hall’s correction to the Bethe-Bloch equation for polarization 
density effects, while the lower curve B represents the ranges calculated with 





the uncorrected Bethe-Bloch expression. 


(25). 


ion pairs/cm. (see below) indicates that the 
r is essentially equivalent to the collection 
of 1 e.s.u./em.* Ata rate of 100 r/minute, 
which is commonly used for human ther- 
apy, the beam intensity is 7.3 xX 107" 
amperes/em’. For a 12-cm. diameter 


field, chis represents a current of 8.3 X 
10~*° amperes. 

It is desirable to express the ‘‘dose”’ in 
absolute units, as has been done above for 
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the accelerator output. The determina- 
tion of the dose in absolute units has been 
made possible for x-rays by means of calori- 
metric experiments in this laboratory (24). 
Calorimetric determinations are also 
planned for the absorption of the electron 
beam, but pending such an absolute deter- 
mination the dose can be estimated closely 
by means of the Bragg-Gray relation (3, 10). 
According to this relation, the energy 
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monitoring the electron beam. Thin duralumin 
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styrene was used for the insulating body material and 
the chamber was airtight to maintain the calibration 
constant. 
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the gas. For air, W is approximately 32.5 
electron volts over a wide range of electron 
energies (38). 

The evaluation of p requires the calcula- 
tion of the energy loss per centimeter in 
the medium (water) and in the gas (air) 
over the range of energies of the ionizing 
electrons present. The rate of energy loss 
in air can be determined by means of the 
Bethe-Bloch ionization expression (6) and 
has been calculated in Figure 24 as a func- 
tion of electron energy. In water, polari- 
zation effects due to the density of the 
medium have been shown (15, 25) to re- 
duce the stopping power for electrons of 
high energies. The correction to the 
Bethe-Bloch formula proposed by Halpern 
and Hall to allow for polarization seems to 
be successful. In Figure 25, the stopping 
power for electrons in water is plotted with 
and without the polarization effects con- 
sidered. The reduction in energy loss is 
significant above 0.5 mev. The ratio p 
for water relative to air is plotted in Fig- 
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Fig. 23. Diagram of parallel plate ion chamber and Faraday cage (horizontal section ). 
Plate separation of ion chamber was 4.40 cm. Collecting electrode is indicated sur- 
rounded by guard plates. Both collecting electrode and guard plates were maintained 
at essentially ground potential while the polarity and magnitude of the potential of the 
upper plate was varied. The pressure in the ion chamber was also varied. The Fara- 
day cage was made of aluminum of sufficient depth to stop completely all electrons and 
was insulated in an evacuated shell. For specific ionization measurements, a focused 
beam of 2 mm. diameter passed through the ion chamber into the Faraday cage. The 
Faraday cage was also used separately to measure beam currents. 


E, absorbed per unit volume in the absorb- 
ing medium is proportional to the ioniza- 
tion J, per unit volume in a small air cav- 
ity in the medium, the average energy 
W dissipated per ion pair formed in the 
gas, and the relative stopping power, p, of 
the ionizing electrons in the medium and in 





ure 26 as a function of electron energy. 
The energy dependence for p is seen to be 
greater when the polarization effect in the 
water is considered. 

The proper value of p to use in the re- 
lation E, = pWJ, (10) can be obtained 
from Figure 26 by weighting the values ac- 
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Fig. 24. 
cording to the spectrum of the ionizing 
electrons. In the case of air, this spectrum 
can be estimated from cloud-chamber data 
on the specific ionization by electrons. 
According to Brode (4), in the energy 
range with which we are concerned, the 
probable ionization is about 2.2 times the 
primary ionization. Primary ionization 
refers to the ionization produced directly 
by the primary high-energy electron, while 
the probable ionization includes also ioniza- 
tion produced by secondary electrons with 
energies up to 10‘ ev. This relation was 
evaluated by counting drops in cloud- 
chamber photographs along the tracks of 
primary electrons and in clusters produced 
by secondaries. Brode’s value of the prob- 
able ionization at 10 mev was about 56 
ion pairs/cm., which would be less than the 
total specific ionization by the amount of 
the ionization associated with higher- 
energy secondaries. Our experimental de- 
termination of the total specific ionization 
for 10-mev electrons, to be described below, 
was approximately 74 ion pairs/em. To- 
gether with Brode’s factor of 2.2, this would 
indicate that about a third of the ioniza- 
tion in air at our energy was produced by 
the primary electrons and the remainder by 
relatively low-energy secondaries. 

The fraction of energy lost to secondaries 
of designated energies can be calculated 
with Equation 2 (6) for the energy loss of 
electrons by collision, ignoring polarization 
effects: 

mv?T 
‘20 — Br 
In 2/1 — 6 — 1+ 6?) +1—- et (2) 


dE _ 2xne* \ 


~ dx 


“lr 


mv? | 


—dE/dx is the energy loss in ergs/ 
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cm., 2 = 3.92 X 10*° electrons/cm.’ for air, 
mv* is proportional to the energy of the 
primary electron, 7/2 is the maximum en- 
ergy lost in a collision, and J> 100 ev 
ionization energy for air. Variation of the 
value of 7/2 from 10‘ ev to 10’ ev in powers 
of ten indicates that the energy lost to 
secondary electrons in these intervals is ap- 
proximately equal. The total energy loss 

cm. for 20-mev electrons in air is approxi- 
mately 1.34 times the energy loss/em. in 
collisions where no more than 10! ev is im- 
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Fig. 25. Energy loss per cm. in water for electrons 
of indicated energies. Effect of the polarization cor- 
rection on the Bethe-Bloch equation is shown. 


parted to a secondary electron. This is in 
agreement with the ratios of the measured 
total specific ionization to the probable 
values given by Brode (4). The energy 
loss/em. for 20-mev electrons is divided 
approximately as follows: ionization by 
primary electrons, 34 per cent; production 
of secondary electrons up to 10‘ ev, 40 per 
cent; and about 9 per cent each for the in- 
tervals between 10‘ ev, 10° ev, 10° ev, and 
10’ ev. Average values of p were deter- 
mined for electrons of different primary 
energies by weighting the values of p in 
Figure 26 according to these percentages. 
These average values of p are plotted in 
Figure 27 for electrons with the indicated 
primary energies. This figure also indi- 
cates the values of E,/J, in ergs/gram- 
e.s.u./c.c. in water on the basis of 32.5 
ev per ion pair in air. For electrons with 
an initial energy of 17.3 mev, the energy 
absorbed per unit mass is 91.8 ergs ab- 
sorbed per gram of water per e.s.u. of 
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charge collected per cubic centimeter of 
air in a cavity in the water medium. The 
average value of E,/J, for the complete 
absorption of electrons with this initial 
energy is obtained by averaging the ordi- 
nates of the curve in Figure 27 over equal 
energy intervals and is 93.2 ergs/gram- 
e.s.u./e.c. Since the comparison meas- 
urements indicated that r was closely 
equivalent to 1 e.s.u./c.c., our dose con- 
version factor is equal to E,/J,. Since the 
variation of E,/J, in Figure 27 is only 
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Fig. 26. Variation of the ratio p of the stopping 
power of water relative to air as a function of electron 
energy. Effect of the polarization correction is shown. 


about 4 per cent from 22 to 2 mev, the as- 
sumption above of the proportionality be- 
tween dose and ionization is essentially 
valid. 

In agreement with the recommendation 
of the International Commission on Radio- 
logical Units (1950) it appears that a con- 
venient and significant expression of the 
output of electron accelerators is provided 
by the units ergs/em.*-second and am- 
peres/cm.*, and for dose by ergs/gram. 

The measurements of specific ionization 
referred to above were performed with the 
apparatus shown in Figure 23. A magneti- 
cally focused 2-mm.-diameter beam of elec- 
trons passed through the parallel plate 
ionization chamber and was then collected 
in the Faraday cage. Since the path 
length and other geometrical dimensions 
of the ionization chamber were accurately 
known, the total ionization produced by 
the electron beam per centimeter of gas 
could be determined from the measured 
ionization. The ratio of this value of the 
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per e.s.u./c.c. ionization in an air cavity in the water as 
a function of the energy of the primary electron. It is 
assumed that an average of 32.5 electron volts is dissi- 
pated per ion pair produced. The right ordinate scale 
indicates the average value p used in this calculation. 
The method of averaging the values of p in Figure 26 to 
obtain p is discussed in the text. 


total ionization per centimeter and the 
total beam current stopped in the Faraday 
cage yielded the total specific ionization. 
In air at standard conditions, the meas- 
ured specific ionization increased mono- 
tonically from 75 ion pairs/cm. by 11-mev 
electrons to S80 ion pairs/cm. by 20-mev 
electrons. These measurements also per- 
mit a determination of W, the average 
energy dissipated per ion pair formed. 
The value of W for 17-mev electrons is 33 
ev. The details of these measurements 
and results will be published. 


INTEGRAL DOSE 

The concept of integral dose, initiated 
by Mayneord (28), appears useful in the 
description of electron-beam treatments. 
Mayneord made use of the exponential 
nature of the absorption of x-rays in 
order to represent the integral dose in con- 
venient mathematical formulation. In 
order to determine the validity of his theo- 
retical expression, he used experimental 
isodose surfaces to determine physically 
the relative volumes raised to the various 
dose levels. The determination of the 
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volumes included between specified dose 
levels was accomplished by fabricating a 
plane section of lead with the contours of 
the specified isodose surfaces and measuring 
the moment of such lead sections with re- 
spect to the beam axis. This moment is 
directly proportional to the volume of 
revolution about the same axis. In the 
case of the betatron x-ray beam, the im- 
proved lateral definition of the beam due 
to decreased side-scatter together with the 
provision of flat isodose surfaces simplifies 
the problem of mathematical formulation 
of the integral dose (18, 26). 


Fig. 28. 
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ures 9, 10, and 11 were determined by the 
same experimental method employed by 
Mayneord (28). Lead sheets were cut 
according to the isodose contours, as shown 
in Figure 28. The moment of each section 
about the beam axis was determined on a 
balance adapted for the purpose, and the 
volume enclosed between adjacent isodose 
surfaces evaluated from the moment. 
For the 6-cm.-diameter beam at 17.3 mev, 
the integral dose measured in this manner 
to the 10 per cent level was 6.62 gram r 
per square centimeter of surface beam 
cross section per r at the 100 per cent 


2 


Lead sheet replicas of isodose plots in Figs. 9 and 11 used to determine 


the “integral dose’ to the 10 per cent depth by the moment method. 


In the case of electron beams, as analysis 
of the depth-dose and isodose figures above 
indicates, a theoretical treatment is more 
difficult and not sufficiently simple for con- 
venient use. The major difficulties en- 
countered in seeking a simple theoretical 
expression of integral dose for electrons are 
the magnitude of the scattering and the 
fact that the absorption of the electrons, 
unlike that of x-rays, cannot be approxi- 
mated with a single absorption coefficient. 
However, a simple empirical formula for 
the integral dose is formulated below. 

The integral doses for the electron beams 
whose isodose surfaces are shown in Fig- 


isodose level. The area under the central 
axis depth-dose curve for this beam to the 
10 per cent level as determined by a pla- 
nimeter was equivalent to 6.73 gram r 
cm.*-r. This indicates that the beam 
incident on the phantom was quite uniform 
in intensity over its cross section so that 
the isodose surfaces would have remained 
flat if there had been no side-scatter out of 
the beam. For beams of uniform inten- 
sity which are essentially parallel (small 
divergence), the area under the central 
axis depth-dose curve is closely propor- 
tional to the integral dose to the 10 per cent 
level. If the beam is not uniform in in- 
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tensity, but is more concentrated in the 
center, the area under the central axis 
depth dose curve will indicate a larger in- 
tegral dose than that which is actually pres- 
ent. 

The area under the depth-dose curve to 
the 10 per cent depth can also be obtained 
simply from the empirical relation given 
above. If the relative ionization in the 
depth-dose plot in Figure 16 (normalized 
for one r at the maximum) can be rep- 
resented by an average ionization J, 
from the surface to the depth, X,,;, 
where the steep decline commences, and in 
the declining region by 1.1-0.le“, where 
x is measured from the depth X,,,.x, we 
have for the integral dose per square centi- 
meter per r at the maximum: 


..D./om.2-r = [eX mex + fea. — O0.le#*)dx (3) 


= 1.X max + 1.1X + ! (1 — e#x) (4) 
7 


In the case considered above (6 cm. diam- 
eter, 17.3 mev, w» = 0.385 cm.~!) this ex- 
pression becomes: 


= 6.47 gram r/cm.*-r 


to the 10 per cent dose depth. The value 
of X used depends on the depth to which 
the integral dose is desired. Equation 3 is 
not valid to depths beyond the 10 per cent 
level because of the change that occurs in 
the nature of the depth-dosecurve. Equa- 
tion 4, therefore, provides a convenient 
method of calculating the integral dose for 
any depth up to the 10 per cent dose level 
for uniform electron beams. As has been in- 
dicated above, for electron energies above 
20 mev this expression will not be as accu- 
rate. 

Analysis of the depth-dose curves and 
estimation of the volume covered at the 
low dose levels indicated that the total in- 
tegral dose was approximately 10 per cent 
greater than the integral dose measured to 
the 10 per cent isodose surface. If the 
measured integral dose (6.6 gram-r/cm.?-r) 
is approximately 90 per cent of the total, 
the estimated total integral dose is 7.3 
gram r/cm.?-r. 

To this should be added the energy es- 
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Fig. 29. Total calculated radiation energy lost by 
an electron completely stopped in water. Stopping 
power theory by Heitler was used for this calculation. 
Incident energy of the electron is indicated on the ab- 
scissa scale. 


caping in unabsorbed Bremsstrahlung. The 
ionization measurements beyond the 11- 
em. depth shown in Figure 13 were made 
with the amplifier sensitivity increased by a 
factor of 10 and aresoindicated. Thision- 
ization decreases exponentially with depth 
and can be extrapolated back to the sur- 
face and also to infinity to estimate the 
relative amount of energy converted into 
Bremsstrahlung. Assuming the same 
absorption coefficient from 0 to infinity as 
is indicated from 11 to 19 cm. depth, the 
total integral dose associated with the 
absorption of the Bremsstrahlung is, very 
approximately, 0.27 gram-r/cm.*-r. The 
fraction of this which occurs beyond the 10 
cm. depth and therefore is not included in 
the preceding measurement is about 0.1 
gram r/cm.*-r. This increases the total 
integral dose to 7.4 gram r/cm.*-r. The 
fraction of the total energy radiated is 
then, very approximately, 3.6 per cent. 
The percentage of energy radiated can 
also be estimated theoretically. In Fig- 
ure 29, the radiation energy loss by elec- 
trons in water has been integrated over the 
theoretical results by Heitler (16) to give 
the total radiation energy loss in water by 
electrons of the indicated initial energies. 
The theoretical value is about 7 per cent 
for 17.3-mev electrons. The discrepancy 
between the theoretical value and that es- 
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timated on the basis of a short length of the 
central axis depth-dose curve in the Brems- 
strahlung region is not significant because 
of the assumptions in the estimate. 

The total integral dose of 7.4 gram r 
cm.?-r consists of 6.6 gram r,/cm.*-r meas- 
ured directly from the observed isodose 
contours to the 10 per cent dose level, 
while the remainder has been estimated 
with some help from the central axis depth- 
dose plots. If there is as much as a + 
100 per cent uncertainty in this remainder, 
the overall uncertainty in the total inte- 
gral dose measurement would be + 11 per 
cent, which is an upper limit for the pos- 
sible uncertainty. 

The total energy in the 17.3-mev beam 
was directly measured with the Faraday 
cage to be 760 ergs/cm.*-r, while the total 
integral dose is 7.4 gram r/cm.*-r with a 
maximum uncertainty of 11 per cent. The 
quotient of these two determinations is 
103 ergs gram-r absorbed in water. Due 
to the uncertainty in the integral dose 
mentioned above, this is not in significant 
disagreement with the value of 93 ergs 
gram-r calculated above according to the 
Bragg-Gray relation. 

The integral doses for the larger beam 
diameters shown in Figures 10 and 11 had 
to be determined experimentally by the 
moment method since these beams were 
not absolutely uniform, though sufficiently 
so for clinical purposes. No scatterer was 
employed at the donut window for these 
beams. For the 7.5-cm.-diameter beam 
the integral dose to the 10 per cent depth 
is 6.40 gram r/cm.*-r, while for the 9.5- 
cm.-diameter beam this value is 6.13 gram 
r/cm.*-r. The insertion of the scatterer 
(4 mm. Polythene) in front of the donut 
window makes these fields sufficiently uni- 
form to permit calculation of the integral 
dose with Equation 4. 


APPLICATION 

The significant features of the single 

field high-energy electron beam dose dis 
tribution appear to be as follows: 

(1) ‘There is a rather definite maximum 

depth of penetration which is directly pro- 
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portional to the incident energy and is con 
veniently adjustable. 

(2) The rate of decrease near the end 
of the penetration is steep at the lower en 
ergies used. The features of a definite 
range and rapid decrease in intensity near 
the end tend to disappear with increasing 
energy. 

(3) Side-scatter is greater in magnitude 
in the absorption of electrons than is the 
case for betatron x-rays. This prevents 
the formation of isodose contours with the 
simple geometrical shape obtained with 
betatron x-rays. 

(4) The dosimetry is straightforward. 
The ionization density (e.s.u./c.c.) can be 
measured with the same technics as with 
x-rays. The total beam current can be 
conveniently measured with a Faraday 
cage. The integral dose can also be de- 
termined conveniently for uniform beams. 

(5) High intensities are available. 
Rates exceeding 20,000 r/min. have been 
measured. 

(6) Since the number of electrons per 
gram is approximately the same for most 
body substances (36), such as bone, muscle, 
and fat, the absorption in ergs/gram will 
not vary with atomic number as much as is 
the case in the absorption of low-energy 
X-rays. 

These features of the single-field high- 
energy electron beam make it ideally ap- 
plicable for the treatment of lesions ad- 
jacent to the body surface. The lesion 
will be exposed, rather uniformly, from the 
skin surface to any desired depth, with a 
rapid decrease of radiation immediately 
beyond the lesion. Such lesions have 
been selected here for the initial use of high- 
energy electrons, and a report of these 
treatments will be prepared later. 


SUMMARY 
(1) A source of high-energy electron 
beams of high intensity and conveniently 
adjustable in energy and beam size has 
been described. Technic for the collima- 
tion, monitoring, and application to ther- 
apy have been developed and applied. 
(2) The shielding requirements have 
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been examined and the results of a survey 
of radiations in the neighborhood of the 
beam are reported. 

(3) The distribution of ionization pro- 
duced in water with electron beams of dif- 
ferent energies and beam diameters has 
been precisely measured. A convenient 
empirical formula for the central depth dose 
has been formulated. These data have 
been analyzed to determine the influence 
of energy and beam diameter on the depth 
of the 50 and 85 per cent dose levels, and on 
the slope of the terminal end of the depth- 
dose curve. 

(4) These data have also been analyzed 
to determine the necessity of “‘polariza- 
tion’’ corrections on energy loss calcula- 
tions in water. 

(5) The specific ionization of electrons 
in air has been measured and reported as a 
function of energy. 

(6) Dosimetry problems with the elec- 
tron beam have been investigated. Fara- 
day cage measurements have been used to 
express the beam intensity in ergs/cm.?- 
sec. and in amperes/cm.*. Calculations of 
stopping powers, necessary in the applica- 
tion of the Bragg-Gray relation to electron 
dosimetry, have also been outlined and 
the results presented. 

(7) The measurement of the “integral 
dose’’ has been described, and an empirical 
relation formulated for its calculation. 

(8) Some applications of this high 
energy electron beam, which has now been 
developed and employed therapeutically, 
have been mentioned. 
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SUMARIO 
Algunos Aspectos Fisicos de la Terapéutica con Haces de Electrones 


Para este estudio de algunos de los as- 
pectos fisicos de la electronoterapia en 
haces, se aceleraron los electrones en un 
Betatr6n de 22 mev., extrayéndose en 
forma de un haz de energias que variaban 
de 5 a 22 mev. Se han elaborado técnicas 
para la colimacién, encarrilamiento y 
aplicaci6n a la terapéutica de los haces de 
alta energia. 

Esos puntos y el calculo de la dosis, in- 
cluso la integral, son expuestos con todo 
pormenor. En general, las caracteristicas 
importantes de la distribucién de la dosis 
del haz de electrones de alta energia en 
campo tinico parecen ser las siguientes: 

(1) Hay una penetracién maxima bas- 
tante bien definida que guarda proporcién 
directa con la energia incidente y que 
puede adjustarse en forma conveniente. 

(2) La frecuencia de la disminucién 
hacia el fin de la penetraci6n es precipitada 
a las bajas energias usadas. Las caracte- 
risticas de una escala bien definida y de 
rapida disminucién de la intensidad hacia 
el fin tienden a desaparecer al aumentar 
la energia. 

(3) La dispersi6n lateral es mayor en la 
absorcién de electrones que la observada 


con los rayos X del Betatr6én. Esto impide 
la formacién de contornos de _ isodosis 
dotados de la sencilla forma geométrica 
obtenida con los rayos X del Betatrén. 

(4) La dosimetria es clara. La densidad 
de la yonizacién (u.s.e./cc.) puede me- 
dirse con la misma técnica usada para los 
rayos X. La corriente total del haz puede 
medirse convenientemente con una jaula 
de Faraday. Puede también determinarse 
en forma conveniente la dosis integral para 
haces uniformes. 

(5) Pueden conseguirse intensidades al- 
tas, habiéndose medido frecuencias que 
excedian de 20,000 “‘r’’/min. 

(6) Como el nimero de electrones por 
gramo es aproximadamente idéntico para 
la mayor parte de las substancias del 
cuerpo, tales como hueso, miisculo y 
grasa, la absorcién en ergs/gramo no va- 
riara con el nimero atémico tanto como 
lo que sucede con la absorcién de rayos X 
de poca energia. 

Esas caracteristicas del haz de elec- 
trones de alta energia y campo finico hacen 
que sea idealmente aplicable al tratamiento 
de las lesiones adyacentes a la superficie del 
cuerpo. 
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DISCUSSION 


H. W. Koch, Ph.D. (National Bureau of Stand- 
ards): I would like to make some general re- 
marks and then ask one question. Dr. Laughlin’s 
report on these physical aspects of electron beam 
therapy is a really splendid example of the detail 
with which he and his associates have outlined 
radiation problems. They have pioneered in the 
high-energy field, where very few basic data have 
been available. As an example, Dr. Laughlin has 
made some of the first precision measurements of 
x-ray beam intensities from a medical betatron 
using a calorimeter. These have been very 
valuable. Also, most of the experimental and the 
theoretical work that is reported today for 20-mev 
electron beams represents original contributions of 
this group. 

This is the type of report that makes me as a 
physicist become really over-enthusiastic about 
wanting a lot more details concerning physical 
measurements at these energies. However, if 
one asks for more details, one is bound to lose 
sight of the overall significance of this report. I 
think that it is significant that here is a working 
technic with electron beams that is really feasible 
and that is available now for medical therapy. 

Dr. Laughlin’s group and other hospitals have 
reported on physical and medical aspects of work 
with high-energy x-ray beams. The group at the 
University of Illinois Medical school has worked 
approximately five years or so with a 25-mev 
betatron. They have developed this machine so 
that it can be used either as a high-energy x-ray 
beam source or as a high-energy electron beam 
source for therapy. Today’s report I believe is 








the first on the physical aspects of work with the 
electron beam. I think that it is most significant 
and will prove to be a milestone in the eventual 
widespread therapeutic applications of high- 
energy radiations. 

Now for my question: Dr. Arnold mentioned 
in his presentation! the fact that a high-energy 
roentgen was 30 per cent less effective than a low 
energy roentgen, and there have been various 
conflicting reports about this. Dr. Laughlin also 
has stated that there is a proportionality between 
the ergs per gram and the roentgen at high energies 
and at low energies. From these two remarks one 
would infer that the biological effect is not directly 
related to the ergs per gram. I wonder what Dr. 
Laughlin’s comment on this would be. 

Dr. Laughlin (closing): lIappreciate very much 
the comments of Dr. Koch. With respect to his 
question, a plausible explanation of the observed 
differences in relative biological effectiveness can 
be based on the differences in the specific ioniza 
tion of the different qualities of radiation. In the 
case of the 200-kev peak x-rays, the mean linear 
ion density in tissue is approximately 60 ion pairs 
per micron, whereas for 22-mev peak x-rays 
(Betatron) the mean linear ion density is about 6 
ion pairs per micron. Whether this is the correct 
explanation or not remains to be established, 
Our values of relative biological effectiveness 
appear to be in agreement with those of Dr. 
Kaplan, which were obtained with the Stanford 
Linear Accelerator compared with low-voltage 
X-rays. 


! To be published. 











Radiation Exposure Survey of Personnel 
at the Cleveland Clinic Foundation' 


ROBERT M. GEIST, JR., M.D.,2 OTTO GLASSER, PH.D., and C. ROBERT HUGHES, M.D. 
Cleveland, Ohio 


ITHIN RECENT years there has been 
W: considerable increase in the use of x- 
rays and radioactive substances in the diag- 
nosis and treatment of disease. As a 
result, the problem of adequate protection 
has become greatly magnified. 

In an effort to ascertain that all radio- 
logic procedures at the Cleveland Clinic 
were safely instituted, and to familiarize 
the personnel with radiation hazards, a 
comprehensive survey involving 84 persons 
was conducted over a period of three 
months. The principle of blackening of 
film was employed as a means of measuring 
ionizing radiations. Film badges fur- 
nished by Tracerlab, Inc. (Boston) were 
used, containing two films of different 
sensitivity and equipped, also, with small 
filters of lead, copper, and cadmium. The 
badges were worn for one week and then 
developed by Tracerlab, Inc., under stand- 
ard conditions. The results were reported 
in milliroentgens (mr) per week. The 
maximum permissible dose for exposure of 
the whole body to x, gamma, and beta 
radiation is 0.3 r per week, as recommended 
by the International Commission of Radio- 
logical Protection. In the investigations 
to be described, whenever this level was 
exceeded as measured by the film badges, 
a further investigation was instituted to 
determine the cause. 

For simplification we have broken the 
results of the survey into various specific 
groups. 

DIAGNOSIS 

Clinic Department of Diagnostic Roent- 
genology: The section of diagnostic roent- 
genology occupies approximately 15,000 
feet of the second floor of a ten-story build- 





* From the Cleveland Clinic and the Frank E, Bunts Educational Institute, Cleveland, Ohio, 
publication in March 1952. 
2 Now practising in Joliet, Ill. 
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ing. Figure 1 shows the floor plan of this 
section. Frequent reference will be made 
to this plan in showing the relationship of 
the various personnel to the radiation 
sources. 

Four desk and dressing room girls act 
as receptionists in the main waiting room 
and in the dressing rooms and are stationed 
at points 1 and 2 as indicated on the floor 
plan. The activity of these girls is limited 
to that portion of the department which is 
not shaded on the plan. This includes 
the main waiting room, both dressing 
rooms, adjacent lavatories, and a women’s 
powder room. Film badges worn by these 
girls never showed darkening. 

There are twelve x-ray technicians, 
six operating in the men’s wing and six in 
the women’s wing. The average number 
of exposures handled by one technician is 
200 per week. The maximum limit of all 
diagnostic equipment is 90 kv. and 500 
ma. Seven diagnostic units are installed 
in each wing, as noted on the floor plan. 
Adequate amounts of concrete provide 
protection in the floors and ceiling of these 
fourteen rooms. The wall of the rooms 
is lined with a minimum of 2 mm. of 
lead. The control panels are well shielded 
behind lead walls, except in the fluoro- 
scopic rooms, and there is no occasion for 
exposure of any of the technicians. The 
technicians remain in the area shaded 
E. Badges worn by all technicians showed 
less than 300 mr per week except on nine 
occasions—instances in which several pa- 
tients were held by a single technician. 
This practice has been almost completely 
discontinued through the use of special 
immobilizing devices. 

Exposed and unexposed x-ray films are 
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Fig 1. Floor plan of Section of Diagnostic Roentgenology, Cleveland Clinic. For significance of variously 
shaded areas, see text 


passed through pass boxes at point 4. who remove films from the Pako machine 
The exposed films are received by the dark- and dryers, sort them, assure their avail- 
room crew, which consists of four men. ability to the doctors for interpretation, 
These men operate two Pako machines, and receive the interpreted films for filing 
one for either corridor, and a small manual or delivery. Film badges on this group 
darkroom. This area is shaded D on_ showed no darkening. 
the plan. Film badges of this group In the area shaded B, distributors pick 
showed no exposure. up the films from the interpreting rooms 
The area shaded C is occupied by the and either return them to the file room or 
file personnel. This numbers six persons send them to the various floors by dumb 
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waiters stationed at point 3. Film badges 
of this group showed no radiation effect; 
nor did badges worn by the secretarial 
staff, consisting of five girls working in the 
area adjacent to the elevators. 

The five staff roentgenologists and eight 
fellows in radiology wore film badges at 
all times while in the department. Those 
staff members doing the greatest amount 
of fluoroscopy averaged approximately 
sixty gastrointestinal examinations per 
week. These were carried out in one of 
the four fluoroscopic rooms. The badges 
worn by these physicians averaged approx- 
imately 102 mr per week. 

Hospital Department of Diagnostic Roent- 
genology: The radiographic equipment of 
the diagnostic section of the hospital con- 
sists of two general radiographic units and 
a combination radiographic-fluoroscopic 
unit. The control panels are located 
outside of the rooms, which are lined by a 
minimum of 2 mm. of lead. Two x-ray 
technicians are employed full time and 
average 200 exposures each per week. 
Film badges worn by these technicians 
averaged 244 and 73 mr per week respec- 
tively. The higher dose, shown by the 
first technician, was due to holding pa- 
tients. As in the clinic section, this 
practice has largely been eliminated. The 
one darkroom employee of the department 
received no radiation as measured by the 
film badges. 

Surgical Department of Diagnostic Roent- 
genology: Two stationary radiographic 
units are located in the surgical section. 
One of these is mounted over the genito- 
urinary table and one is mounted with a 
Hodges head unit for use in encephalog- 
raphy, cerebral arteriography, and diskog- 
raphy. In addition, there is a portable 
60-ma. radiographic unit for operative 
cholangiography and orthopedic cases. 
This work is handled almost exclusively by 
one technician, who averages 125 exposures 
per week. Except in the use of the port- 
able unit the technician is protected from ra- 
diation. However, only about 20 of the 125 


exposures per week occur with the portable 
unit. 


In addition, the exposure button of 
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the portable unit is connected with a long 
cord so that the technician may place him- 
self at a distance of at least 10 feet from 
the direct beam; he frequently is able to 
find a position behind a wall or in a corner. 
Film badges which were worn by this tech- 
nician showed an average of 100 mr per 
week. 

Clinic Genitourinary Department of Diag- 
nostic Roentgenology: In the urological 
section, a cystoscopic table is located in 
each of four adjacent rooms with commu- 
nicating doors. One 200-ma. radiographic 
unit slides from room to room on metal 
tracks as needed. This unit is handled 
largely by one technician, who averages 
40 exposures per week. Adequate shield- 
ing of the controls with 2 mm. of lead 
eliminates any radiation hazard. Film 
badges worn by this technician registered 
90 mr per week. 

Clinical Department of Dental Roent- 
genology: The dentistry section has one 
radiographic unit of 60 kv. and 30 ma. 
capacity. Films are made almost entirely 
by one technician, who averages 425 
exposures weekly. No specific protection 
is employed except for observing a distance 
of 4 feet from the direct beam. Film 
badges worn by this technician registered 
150 mr per week. 

Cardiorespiratory Department of Diag- 
nostic Roentgenology: One 100-ma. fluoro- 
scopic unit is used in the cardiorespiratory 
section for out-patient chest fluoroscopy. 
This is done for the most part by two phy- 
sicians, each of whom averages approxi- 
mately ten examinations weekly. Badges 
which were worn by these men revealed no 
darkening. 

In the heart catheterization laboratory, 
a second 100-ma. fluoroscopic unit is em- 
ployed. This machine is equipped with 
an 8 X 10 spot-filming device. For one 
catheterization of the heart ten to fifteen 
minutes of actual fluoroscopy, including two 
to four spot films, are necessary. One or two 
catheterizations are done each week by the 
same physician and his nurse. Film badges 
worn by these two showed exposures of 91 
mr and 22 mr per week, respectively. 
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Special Diagnostic Procedures: Because 
several specialized types of roentgenologic 
examination involve the location of key 
personnel in close approximation to the 
patient at the time of exposure, a study was 
conducted of these procedures: 

(a) Cerebral arteriography is carried out 
in the surgical section of roentgenology, 
previously described. Since the exposure 
is made instantly following the injection 
of Diodrast into the carotid artery, the 
neurosurgeon who makes the injection is, 
of necessity, close to the radiographic 
field. As a means of protection, a lead- 
rubber drop sheet is employed which fits 
closely around the neck of the patient, 
separating his head from the rest of his 
body and from the physician who is making 
the injection. This rubber sheet has an 
equivalent value of 1.5 mm. of lead. The 
bulk of the injection is done by one neuro- 
surgeon, who is present at an average of 
35 exposures per week. Film badges 
placed on the hands and trunk of this 
physician showed an average of 137 mr 
per week. 

(6) Angiocardiograms are made by means 
of a rapid cassette changer in which the 
cassettes are manually cranked into posi- 
tion with a chain-and-sprocket type drive. 
By this method seven films can be exposed 
in ten seconds. At the time of exposure, 
a team of four persons is present in the 
radiographic room. A cardiologist and 
his assistant inject the Diodrast, while a 
radiologist and his assistant operate the 
machine. They are protected by lead 
aprons of an equivalent thickness of 1.5 mm. 
lead. The average number of examina- 
tions is approximately 1 per week. Film 
badges showed an average exposure of 
92 mr per week. 

(c) Aortography is performed in one of 
the radiographic rooms of the hospital 
diagnostic section of roentgenology. The 
patient is placed in a prone position on a 
standard x-ray table and a needle is in- 
serted into the aorta at the level of D-12. 
The exposures must be made at the time of 
injection, which necessitates the presence 
of the urologist in close approximation to 
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the radiographic field. Aortograms aver- 
age slightly less than one per week. Film 
badges showed an average of 32 mr ex- 
posure per week. 

(d) Cholangiograms made at the time of 
surgery result in exposure of the surgical 
team, the anesthetist, and the technician 
operating the portable x-ray unit. At 
least two exposures are made at each ex- 
amination and 8 to 10 cholangiographic 
studies are done each week. For the most 
part this work is divided between two sur- 
geons. The only protection afforded to any 
of the personnel is distance. Film badges 
showed an average exposure of 67 mr per 
week. 


THERAPY 


Clinical Department of Therapeutic Roent- 
genology: The x-ray equipment consists of 
a Phillips contact unit, a half-wave 200-kv. 
unit, and a half-wave 250-kv unit. An 
average of twenty-five patients are treated 
each week with contact therapy. Treat- 
ments are given by either of two radiol- 
ogists. No protection is employed except 
for a lead glove of 1.5 mm. lead equiva- 
lent in holding the treatment cones. A 
Fellow in the Department of Radiology 
usually serves as first assistant. Film 
badges placed in the contact therapy 
room showed an exposure of 15 mr per 
week. An average of 150 patients are 
treated with deep therapy each week. No 
technicians are employed, and the two 
staff radiologists, assisted by fellows, po- 
sition all the patients and administer the 
treatment. Both deep therapy rooms are 
lined with adequate lead (5 mm.), and in 
no instance is there any occasion for ex- 
posure to personnel from these units. 

Isotope Laboratory: The clinical isotope 
laboratory is adjacent to the x-ray therapy 
section and consists of three rooms, two 
counting rooms and a storage room. Lead 
bricks 2 X 4 X 6 inches surround the 
2-inch lead container housing the isotopes. 
Only I'*' and P* are used in significant 
amounts. An average of 30 patients per 
week receive iodine and 5 patients per week 
receive phosphorus. The doses are meas- 
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ured in the storage room and dispensed by 
either of the two therapeutic radiologists. 
Film badges were placed at various sites 
in the isotope rooms. Readings averaging 
80 mr per week were obtained. 

Radium and Radon: Until recently the 
Clinic has operated a radon plant contain- 
ing 750 mg. of radium. The radon was 
drawn off into tubes or gold seeds bi- 
weekly by two fellows in radiology and 
an assistant in biophysics, working in ro- 
tation. Film badges were worn by these 
men and, while the average exposure was 
213 mr per week, on several occasions 
readings exceeding 300 mr per week were 
reported. This was traceable in each in- 
stance to an error in technic or to mechan- 
ical failure in the radon plant itself. For 
this reason, because of the economic aspects 
and because of the desirability of having 
the radium in low-intensity needles of var- 
ious shapes and strengths, the plant was 
dismantled. At present a portion of the 
radium is still in the process of being con- 
verted, and no further film badge studies 
have been made. 

The superficial and deep roentgen ther- 
apy, the isotope therapy, and the radium 
therapy are carried out by two staff radiolo- 
gists. Film badges worn by these men 
averaged readings of 85 to 95 mr per week, 
respectively. 

Otolaryngological Radium Applicator: In 
the otolaryngology section, 50-mg. radium 
applicators with a filter of 0.3 mm. Monel 
metal are used in the treatment of hyper- 
trophic lymphatic tissue in the naso- 
pharynx. A treatment consists of a twelve 
minute application to the region of each 
eustachian orifice. When not in use, these 
applicators are stored in a lead safe. 
Approximately 10 such treatments are 
administered each week by a single phy- 
sician. Film badges worn by this man 
registered 63 mr per week. 

Ophthalmology: In the ophthalmology 
section, two radiation sources are used, a 
radium D and a strontium’ applicator. 
Approximately 20 treatments are carried 
out each week by a single physician. 
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Film badges worn by this man showed no 
radiation. 

Superficial Therapy in Dermatology: In 
the dermatology section, there are three 
100-kv. superficial x-ray therapy units. 
The operator is protected by a screen lined 
with 2 mm. of lead. The usual treatment 
consists of a skin dose of 75 r delivered at 
100 kv. Approximately 50 such treatments 
are given by a single dermatologist each 
week. There is no occasion for any ex- 
posure to the radiation except in holding 
infant patients. Film badges worn by 
these physicians revealed exposures of 
106 mr per week. 


DEPARTMENT OF BIOPHYSICS 

The duties of the head of the biophysics 
section and his assistant consist of such 
activities as the calibration of x-ray ma- 
chines, calibration and distribution of 
radium containers, receiving shipments and 
storage of radioisotopes, calibration of 
isotopes, making of radioautographs, pur- 
suing various investigations with radio- 
isotopes such as measurement of protein- 
bound iodine in blood, determination of 
fat metabolism in blood by using iodine- 
tagged fats, and the localization of brain 
tumors with diiodofluorescein. The expo- 
sure to these various sources of ionizing 
radiation averaged 19 mr per week. 


SUMMARY 


A three-month survey of all workers 
associated in any way with radiologic 
procedure was conducted at the Cleveland 
Clinic* to determine the dose of radiation 
received per week. Film badges with var- 
ious filters and containing special film 
were employed for this purpose. A de- 
tailed description of the project is given. 
When the tolerance dose was exceeded, 
further investigation was carried out and 
the situation corrected. 


Cleveland Clinic 
Cleveland 6, Ohio 


8 Architects: Ellerbe & Co., St. Paul, Minn. 














A RADIATION EXPOSURE SURVEY 


Vol. 60 


SUMARIO 
Estudio de la Exposicidn a la Irradiacidén del Personal de Fundacidn de la Clinica de Cléveland 


En la Clinica de Cléveland se llevé a 
cabo durante tres meses un estudio de 
todos los técnicos que tenian que ver en 
alguna forma con procedimientos radio- 
légicos, para determinar la dosis de irradia- 
cién recibida por semana. Para ese fin se 


utilizaron divisas radiograficas con varios 
filtros que contenian pelicula especial. 
Ofrécese una minuciosa descripcién del 
plan seguido. Cuandose excedia la dosis de 
tolerancia, se verificaban nuevas investiga- 
ciones y se rectificaba la situaci6n. 





A Case of Congenital Rickets 


RAYMOND J. TERRAFRANCA, M.D., and ALLAN ZELLIS, M.D. 
Washington, D. C. 


HE HIGHEST incidence of rickets is in 

the latter months of the first year. It 
is uncommon before two months of age and 
it becomes less frequent after the first year 
of life. It is quite infrequent during pu- 
berty. Only rarely is it congenital. 

Maxwell and his collaborators made 
a study of congenital rickets in infants of 
osteomalacic mothers in China. In the 
first of 2 cases reported in 1930 (6), only 
the roentgenograms taken during the first 
five days showed marked evidence of the 
disease. In the second case, films ob- 
tained on the first day of life exhibited mild 
rachitic changes. In a second paper, in 
1932, Maxwell (7) reported clinical, roent- 
genologic, and histologic evidence of fetal 
rickets in children examined during the 
first five days of life. By 1934 (8) he 
was able to report 16 cases of fetal rickets. 
Radiologic evidence was present in all, and 
5 manifested characteristic histologic 
changes. In a case published in 1938 (9) 
roentgen evidence of severe rickets was ob- 
tained on the day of delivery, and the in- 
fant suffered several fractures of the limbs 
during the first three weeks of life in spite 
of careful handling. All of these infants 
were born of osteomalacic mothers. 

Wolfe (15), in 1935, reported 3 cases 
proved clinically, roentgenologically, and 
histologically to be congenital rickets. 
The mothers, living in China, had suffered 
from osteomalacia during pregnancy. Two 
of the infants were stillborn. Histologic 
studies of the deciduous teeth in these 2 
cases and of an extracted tooth of the living 
child revealed the hypoplasia that took 
place during intra-uterine life. The pre- 
dentinal zone was widened and the dentine 
unevenly stained, with irregular margins. 
The probable stage of fetal life at which 
rickets occurred could be determined from 
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the location of the dentine and enamel de- 
fects, which were correlated with the period 
at which these parts are known to develop. 
Wolfe concluded that changes in the bones 
may entirely disappear, but those in the 
deciduous teeth remain as permanent stig- 
mata of rickets. 

Rector (12), in 1935, reported the case of 
an infant born in Massachusetts of a 
mother who had been vomiting severely for 
weeks. Radiologic and histologic studies 
of the child, which died on the second day 
after birth, revealed rickets. It was con- 
cluded that the rachitic process was ap- 
parently due to severe malnutrition in the 
mother. 

In Ranstrém and von Sydow’s series (11) 
of 181 infants dying soon after birth, 103 
(56.9 per cent) presented definite histologic 
features of rickets. Of the 69 infants dy- 
ing during the first day of life, 20 (29 per 
cent) had rachitic changes which must be 
considered as congenital. The incidence 
of rickets was about the same in the pre- 
mature and full-term infants but increased 
rapidly with increasing age during the first 
weeks of life. None of the mothers in this 
Swedish series had osteomalacia. All said 
that they had consumed usually between 
0.5 and 1.5 liters of milk a day, but many 
had not taken supplementary vitamin D. 
The authors found no correlation, however, 
between a low consumption of vitamin D in 
the mother and rickets in the infant. No 
definite conclusion was drawn as tothe prob- 
able cause of congenital rickets. 


CASE REPORT 


A 16-year-old colored schoolgirl was admitted to 
the hospital on Feb. 9, 1951, complaining of vaginal 
bleeding and abdominal cramps. She had been 
examined in the admitting office in December 1950 
and found to be pregnant. On Jan. 31, 1951, she 
had reported to a prenatal clinic with vaginal bleed- 
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ing. She stated that her periods had been regular 
up to January, the last occurring on Jan. 4. A 
serologic test for syphilis was negative, as were tests 
for gonococci. The patient was RH negative; her 
blood grouping was O. She was told to go home 
and rest in bed, and to report to the hospital if 
bleeding continued or if pains developed. Dical- 
cium phosphate with vitamin D, iron, and pheno 
barbital were prescribed but the patient did not take 


these. 





Fig. 1. March 9, 1951. Flaring and cupping of the 
costochondral junctions. 


On admission the patient’s general condit:on ap- 
peared good. Her height was 5 feet, 3 inches, and 
her weight 159 pounds. Blood pressure was 150/100. 
There was 1+ ankle edema. The height of the 
fundus was 26 cm. Slight vaginal discharge was 
noted. The urine contained albumin 2+. The 
blood findings were as follows: hemoglobin 13 gm.; 
red cells 3,920,000; white cells 5,950; total pro 
teins 5.8 gm. per 100 ¢c.c.; albumin 3.3 gm. per 100 
¢c.c.; globulin 2.5 gm. per 100 c.c.; urea 9 mg. per 
100 c.c.; uric acid 2.5 mg. per 100 c.c. The floc 
culation test for syphilis was negative. 

The provisional diagnosis was: (1) cyesis not at 
term; (2) possible premature separation of the 
placenta. The patient was placed on sedation, bed 
rest, and regular diet. On Feb. 12, 1951, she was 
started on Feosol 0.3 gm., vitamin B. tablets, and 
vitamin C 100 mg. t.i.d. 

At 9 a.m. on March 6, 1951, the patient went into 
labor and was delivered of a living baby girl at 4:12 
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Fig. 2. March 9, 1951. Flaring, cupping, and some 
fringing of the distal metaphyseal ends of the tibiae 
and fibulae. The ossification centers of the calcanei 
and astragali appear irregular in outline, giving a 
crenated appearance. Proximal ends of left meta 
tarsals are cupped. 
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p.M. The baby weighed 4 Ib., 2 1 4 0z. and was 17 
1/2 inches long. The estimated gestation was thirty 
to thirty-three weeks. The placenta was delivered 
intact but showed evidence of a 10 per cent prema 
ture separation. 

On March 7, 1951, it was noted that the baby’s 
knees and wrists appeared abnormal, though she had 
a “good cry” and her condition was “apparently 
fair.’’ She was placed in an incubator. On March 9 
the resident reported “‘widening of the wrists, ankles 
knees and elbows. Early rachitic rosary. Spleen 
and liver not enlarged. No icterus. No blood tn 
stools. Skin very thin.” 

X-ray examination of the chest and long bones on 
March 9 (Figs. 1-3) revealed classical roentgen 
rachitic changes. There were cupping and flaring of 
the ribs at the costochondral junctions and similar 
changes in the metaphyseal ends of the long bones 
and the metacarpal and metatarsal bones. The 
ossification centers of the caleanet and astragah 
showed marginal irregularity with osteoporosis of the 
spongiosa 

Blood findings on March 16 were: 6.6 mg. pet 
cent phosphorus, 11.2 mg. per cent caletum, 13.4 
Bodansky units alkaline phosphatase, 6 pet 
cent total protein, Kahn test negative The mother’s 
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Fig. 3. March 9, 1951. 


Flaring and cupping of distal metaphyseal ends of radii and ulnae and of ends of meta- 


carpals and proximal ends of proximal phalanges. 


blood on the same date showed 3.6 mg. per cent 
phosphorus, 8.9 mg. per cent calcium, 5.3 Bodansky 
units alkaline phosphatase. 

On March 19, signs of incipient healing were evi 
dent roentgenographically (Fig. 4). There were 
transverse lines of calcification at the distal meta 
physeal ends of the long bones. 

The infant was discharged to a nursing home on 
April 20, awaiting adoption. On this date she 
weighed 6 lb., 1 1/2 oz. There had been definite 
clinical and roentgenographic improvement in the 
rachitic findings. Films (Fig. 5) taken on August 15, 
showed fi'rther healing. However, because it was 
suspected that the infant was not getting a sufficient 
amount of vitamins, she was readmitted to the hos 
pital on Aug. 29, 1951. Urinalysis on this admission 
was within normal limits. Blood calcium was | 1 mg. 
per 100 c.c., inorganic phosphorus 2.9 mg. per 100c.c., 
alkaline phosphatase 7.3 Bodansky units, blood urea 
nitrogen 13 mg. per 100 c.c., weight 14 Ib., 3 oz 
The child was given 20 drops of Visynerol twice a 
day, and discharged on Sept. 17, 1951. 

Roentgenograms (Fig. 6) on Jan. 11, 1952, showed 
marked regression of the rachitic changes, almost to 
the point of complete healing 


COMMENT 


It is known that in rickets there is a 


delay between the appearance of the first 
histologic changes and the first radio- 
graphic changes. Wimberger (14) demon- 
strated in 1928 that this interval is ‘‘cer- 
tainly as long as several weeks.”’ In our case 
there were classical roentgenographic signs 
of rickets on films taken when the infant 
was only three days old. There can be no 
doubt, therefore, that this is a case of con- 
genital or fetal rickets. 

In view of the clinical and x-ray findings, 
specimens of blood were obtained from the 
mother and infant on March 9, 1951. Un- 
fortunately, these specimens were lost in 
transit to the laboratory. Second speci- 
mens were obtained on March 16, with the 
results listed above. At first glance the 
blood chemistry may seem to belie the pres- 
ence of rickets in the infant, since the com- 
mon findings are low phosphorus with nor- 
mal or low calcium and elevated alkaline 
phosphatase. The normal value of plasma 
phosphorus is 5.0 + 0.5 mg. per 100 ¢c.c. in 
children and 2.0 to 3.7 mg. per 100 c.c. in 
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Fig. 4. March 19 and 20, 1951. 


A CASE OF CONGENITAL RICKETS 


Characteristic changes of rickets 





Sclerosis of metaphyses 


indicates incipient healing 


adults. In infantile rickets, however, the 
phosphorus is usually between 2 and 4 mg. 
per 100 c.c., and it may be reduced to 1.2 
mg. or even less. The normal blood cal 
cium of infants and adults is 9 to 11 mg. 
per 100 c.c. In rickets the calcium may be 


normal or reduced to 8 mg. per 100 c.c. 
When 


tetany is present in addition to 








rickets, the blood calcium may be as low 
mg. An alkaline phosphatase of 5 
to 15 Bodansky units is considered normal. 
The phosphatase is increased in rickets 
to from 20 to 60 or more units 

In our case, two factors may have con- 
tributed to the normal blood chemistry, 
either prematurity of the infant or vitamin 


as 5 
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Fig. 5. Aug. 15, 1951. 





Fig. 6. Jan. 11, 1952. 
D therapy, or both. Park (10) states that 
in premature infants rickets can develop in 
the presence of normal blood calcium and 
phosphorus. Hess (5), Barnes (1), Eliot 
and Park (4), Spies and Butt (13), Drake 
(2), Youmans (16), and other investigators 
report the restoration of blood calcium and 
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Further healing of rachitic changes. 





Marked regression and almost complete healing of rachitic changes. 


phosphorus to normal levels within a week 
following addition of adequate amounts of 


vitamin D to the infant’s diet. The ele- 
vated phosphatase generally declines quite 
rapidly during the first few weeks after 
treatment. The blood chemistry report as 
given above was for a specimen taken after 
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the infant had been receiving 40 drops of 
Visynerol (4,440 U.S.P. units vitamin D) 
daily for seven days. 

In the causation of congenital rickets the 
factors given most consideration have been 
the mother’s diet, lack of exposure to sun- 


shine, and frequency of pregnancy. In 
our case this was the first pregnancy. The 
mother was a schoolgirl and apparently 
had been exposed to sufficient sunshine 
except for the month she was confined to 
the hospital. Her diet, however, was defi- 
nitely inadequate. She ate no breakfast. 
Occasionally she ate an orange in the morn- 
ing while at school. Lunch consisted of a 
frankfurter and carbonated drinks. She 
rarely drank milk and very rarely ate eggs, 
never any cheese or butter. Supper con- 
sisted of one or two vegetables, which she 
did not like, and some meat, usually fried. 
She was said always to have had a poor ap- 
petite. Roentgen study of her skeletal 
system revealed no abnormality. 


SUMMARY 


(1) A case of congenital rickets in a 
premature infant, due probably to the 
self-imposed rachitogenic diet of the 
mother, has been presented. 

(2) Classical roentgenographic signs of 
rickets were found in the long bones, ribs, 
phalanges, metacarpal and metatarsal 
bones, ossification centers of the tarsal 
bones, and vertebrae. 


Gallinger Municipal Hospital 
Washington 3, D. C. 
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SUMARIO 


Caso de Raquitismo Congénito 


El caso comunicado de raquitismo con- 
génito fué en una criatura prematura, 
debiéndose probablemente a alimentacién 
inadecuada de la madre. 

Las radiografias tomadas en el tercer dia 
de la vida revelaron cldsicos signos roent- 
genolégicos de la afeccién: excavacién 
crateriforme y proyeccién de las costillas en 





las uniones costocondrales y alteraciones 
semejantes en los extremos metafisarios de 
los huesos largos y los metacarpianos y 
metatarsianos. Los centros de osificacién 
de los calc4neos y astragalos mostraban 
irregularidad de los bordes y osteoporosis 
de la substancia esponjosa (gris) de los 
huesos. 


Diagnosis of Pulmonary Metastases 


A Study of 105 Cases! 


P. E. RUSSO, M.D., and C. J. CAVANAUGH, M.D. 
Oklahoma City, Okla. 


HE RADIOGRAPHIC recognition of pul- 
‘Eos metastases is not without diffi- 
culty. Ina previous report (5) we dealt 
with various benign diseases of the lungs 
which so closely resemble malignant pul- 
monary metastases that only serial chest 
films or microscopic examination of the 
tissue can establish the correct diagnosis 
(3, 4). We also pointed out the difficulty 
of distinguishing primary bronchogenic 
carcinoma from a solitary metastatic tu- 
mor. Often pulmonary metastases may be 
silent, producing no serious respiratory 
symptoms, and the primary tumor may re- 
main obscure even after exhaustive clinical 
examination. From the statistical study 
of 105 cases of pulmonary metastases to be 
reported here, certain information of prac- 
tical diagnostic importance has been derived. 

The cases selected were not in consecu- 
tive order, since an effort was made to con- 
fine the series to cases in which diagnosis 
had been established by tissue exami- 
nation. In only a few examples, in which 
the clinical diagnosis was well defined, is 
microscopic confirmation lacking. 

Information as to age and sex incidence 
is set forth in Table I. In a total of 105 
cases there were 56 female and 49 male 
patients. The more frequent occurrence 
of pulmonary metastases in the female can 
be attributed to two factors: the high 
incidence of cancer in the female breast 
and its tendency to metastasize to the 
lungs, points to be discussed later in this 
paper. The difference between white and 
colored patients is probably insignificant 
and is fairly representative of the ratio in 
our hospital bed population. Our youngest 
patient was eighteen months of age and the 
oldest seventy-nine years. Thus pulmo- 


TABLE I: PULMONARY METASTASES: SEX AND AGE 
INCIDENCE 


Sex 
Male... . , 49 
White . 386 
Colored... 13 
Female. . ’ 56 
White. 52 
Colored... . 4 
Age (years)* 
0-10. . . 2 
11-20... — 
21-30. . 8 
31-40. . > = 
41-50 ‘ 20 
51-60. . 27 
60 and over. , . 33 


* Youngest, 18 months; oldest, 79 years. 


nary metastases may be found at any age, 
although the incidence rises sharply after 
forty years and is highest in the group of 
sixty years or older. While any type of 
malignant growth may develop in the 
earlier decades, certain age groups are 
significant. In children up to seven years 
of age the neuroblastoma and Wilms’ tumor 
are by far the most common and these 
should receive first consideration. In the 
teen-age group, primary malignant bone 
tumors and lymphoblastoma become more 
common. Inthe third decade of life testic- 
ular tumors, malignant melanoma, Hodg- 
kin’s disease, and soft-tissue sarcomas 
make up the greater percentage of primary 
cancer. Only 10 per cent of carcinomas of 
the female breast occur before the age of 
forty. 

For convenience of discussion, an effort 
was made to classify these cases according 
to the system of the body primarily in- 
volved (Table II). In 12 cases the pri- 
mary site was undetermined, although 
several of these came to autopsy. Most of 
them were listed as of highly undifferenti- 
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ated cell type with extensive metastases to 
many organs so that, even after exhaustive 
study, the primary lesion could not be defi- 
nitely determined. 

Under the genitourinary tract are listed 
42 cases, 31 in females and 11 in males. 
Cancer of the breast accounted for 21 or 50 
per cent of all the cases in this group. As 
is well known, carcinoma of the female 
breast is the most frequent of all malignant 
growths (1, 2). The five-year survival 
rate of treated cases is about 50 per cent 
and of untreated cases 18 per cent, taking 
into consideration all types of the disease 
(6). Thus a fairly large percentage of 
patients survive for a long enough period 
for the development of pulmonary metas- 
tases. Another factor entering into con- 
sideration here is the tendency of mam- 
mary carcinoma to involve the lungs, which 
are second only to the lymph nodes as a 
seat of metastases. One report based on 
necropsy material (8) gives an incidence of 
58 per cent. The above reasons are suffi- 
cient to explain the higher incidence of 
pulmonary metastases in women. Carci- 
noma of the cervix is likewise of frequent 
occurrence, but in only 5 cases of our series 
was it responsible for pulmonary metas- 
tases. It will be of interest to see whether 
the incidence of metastases in the lungs 
will be affected now that more women are 
being subjected to surgical treatment for 
this disease. The remainder of the cases 
in women traceable to the genitourinary 
system consisted of 3 tumors of the kidney, 
1 ovarian tumor, and 1 chorioepithelioma. 

The 11 cases of genitourinary origin in 
the male included 4 testicular tumors, 3 
tumors of the kidney, 3 of the urinary 
bladder, and 1 carcinoma of the penis. Al- 
though the incidence of malignant testic- 
ular tumors is less than 1 per cent in man, 
their tendency to spread to the lungs is well 
recognized. No case of carcinoma of the 
prostate was found in this series, although 
the incidence of that disease is high. The 
carcinoma of the penis had been treated by 
circumcision, apparently with no idea that 
it was malignant. 
Eleven tumors were primary in the 
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TABLE II: PULMONARY METASTASES: 
SITE OF PRIMARY TUMOR 


Age 


Total Fe- 
Cases males Males (aver- 
age 
Genitourinary system 42 31 11 
Breast ; 21 21 52 
Kidney. 6 3 3 52 
Cervix 5 5 54 
Testis 4 4 25.5 
Bladder 3 3 5 
Penis. . 1 1 60 
Ovary.. l l 60 
Chorioepithelioma | l 28 
Gastrointestinal tract 11 6 ) 
Esophagus 1 1 64 
Stomach 3 1 2 52 
Colon 7 5 2 64 
Lymphoblastoma 9 4 5 
Hodgkin’s disease 4 l 3 47 
Lymphosarcoma 2 2 43 
Giant follicular-cell 1 79 
Others. ... 2 l 1 65 
Skin and Melanoma 9 2 7 
Skin 4 4 72 
Melanoma 5 2 3 53 
Respiratory tract 5 5 
Tonsil l 1 44 
Pharynx 1 1 45 
Lung 3 3 47 
Soft tissues 8 3 5 
Fibrosarcoma . 5 l 4 } 
Synovioma... l l 40 
Liposarcoma . l l 
Extradural sarcoma l l ) 
Miscellaneous 9 5 4 
Adrenals. 2 l 1 7.5 
Thyroid ° 2 2 55 
Bones 3 1 2 21 
Parotid gland 2 l l 55 
Primary unknown. 12 5 7 


digestive tract, 6 in females and 5 in males. 
Carcinoma of the colon accounted for 7 of 
this group. It was in some of these cases 
that we experienced difficulty in differenti- 
ating between bronchogenic carcinoma and 
a solitary pulmonary metastasis, a diffi- 
culty which was also encountered in one 
case of carcinoma of the cervix. Lym- 
phangitic pulmonary metastases so closely 
resemble pulmonary fibrosis or congestion 
that we have been uncertain of our ground, 
especially in cases of carcinoma of the 
stomach. The 3 cases of carcinoma of the 
stomach and 1 of the esophagus require no 
further comment. 

The lymphoblastoma group consists of 
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9 cases, 5in males and 4in females. When 
mediastinal and pleural involvement ac- 
companies pulmonary lesions, diagnosis 
may be more easily made (9).  Irradi- 
ation of these lesions to test their sensi- 
tivity should be done only in those cases in 
which no superficial lymph nodes are 
available for biopsy or an exploratory thor- 
acotomy is deemed unfeasible. 

Four cases are listed under skin and 5 
under malignant melanoma. In the south- 
western United States skin cancer is a com- 
mon disease. In our Tumor Clinic records 
of 2,659 malignant lesions observed over a 
two-year period, there were 1,250 cancers of 
the skin, or 47 per cent of all cases (7). 
The occurrence of only 4 cases with pulmo- 
nary metastases again points to the high 
percentage of curability of skin carcinoma. 
Malignant melanomas, spreading both by 
the lymphatics and the blood stream, pre- 
fer the skeleton, liver, and lymph nodes, in- 
volving the lungs to a lesser degree. 

The respiratory tract group of 5 cases 
includes a carcinoma of the tonsil, 1 of the 
pharynx, and 3 bronchogenic carcinomas. 
Even in primary pulmonary cancer, metas- 
tasis to hilar lymph nodes, skeleton, and 
liver is more common than spread to the 
rest of the lungs. 

Soft-tissue sarcomas numbered 8, with 5 
male and 3 female patients. Included are 
a synovioma, a liposarcoma, an extradural 
sarcoma, and 5 fibrosarcomas. The tend- 
ency of these tumors to spread by way of 
the blood stream is well known and they 
always have an excellent opportunity to 
reach the lungs. 

Designated as miscellaneous are 9 cases, 
2 tumors of the adrenal, 2 of the thyroid, 3 
of bone, and 2 of the parotid gland. We 
have seen several cases of fairly extensive 
malignant tumors, some of considerable 
duration, metastasize to the lungs shortly 
after inadequate surgical removal. 


DISCUSSION 


On the basis of autopsy material, pul- 
monary metastases have been reported as 
occurring in about 26 to 30 per cent of all 
the cases of malignant growth (1-8). It 
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is very probable that this incidence will 
increase in the future. Because of the 
more widespread use of chest film examina- 
tions in patients who have been treated or 
are known to be suffering from a malignant 
disease, more cases of pulmonary metas- 
tases will be diagnosed. Again, the more 
radical surgery advocated today, even 
when performed as a palliative procedure, 
tends to lengthen life and thereby give the 
disease time to spread to the lungs. Our 
study of 105 cases of pulmonary metas- 
tases resulted in the following impressions: 

1. A roentgen diagnosis of pulmonary 
metastases may be difficult or impossible in 
certain cases. Serial films taken at inter- 
vals may be helpful; in some instances 
biopsy of available tissue may be necessary 
to establish the diagnosis. 

2. The appearance and configuration of 
the pulmonary lesions in these cases offer 
little aid in determining the site of the pri- 
mary disease. Our efforts to recognize the 
lymphangitic type of metastasis have been 
poorly rewarded. 

3. In those patients suspected of having 
pulmonary metastases, where the original 
lesion remains silent or obscure, the organs 
most likely to be involved should be in- 
vestigated first. The genitourinary tract 
is a fertile field for such investigation. In 
this series it accounted for 40 per cent of 
the cases. The age of the patient may also 
be of some assistance and may furnish a clue 
as to what organs should first be examined. 

4. With our present state of knowledge, 
the origin of pulmonary metastases will re- 
main unsolved in a certain percentage of 
cases even after a thorough clinical investi- 
gation and exhaustive necropsy. This is 
especially true in those cases with wide- 
spread metastatic deposits or when the cell 
type is highly undifferentiated. 

5. Since cancer of any organ may pro- 
duce pulmonary metastases, follow-up 
studies should always include interval films 
of the lungs as part of the examination, es- 
pecially in the presence of respiratory 
symptoms. An exception to this rule is 
skin cancer. 

6. Although pulmonary metastases may 
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be found in any age group, the highest 
incidence in this series was in persons over 
sixty years of age. 


1200 N. Walker 
Oklahoma City, Okla. 
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SUMARIO 


Diagnéstico de las Metastasis Pulmonares: Estudio de 105 Casos 


De 105 casos bien autenticados de metas- 
tasis pulmonares, 56 fueron en mujeres y 
49 en varones. La edad varié de dieciocho 
meses a setenta y nueve afios, corres- 
pondiendo 33 de los casos a personas de se- 
senta afios o mas de edad. 

Cuarenta y dos casos eran primarios en 
el aparato génitourinario; y la mitad de 
éstos representaban al carcinoma de la 
mama femenina. En 11 casos, el tumor 
primario radicaba en el tubo digestivo; en 
9, pertenecia al grupo del linfoblastoma; en 
, se trataba de cancer cutaneo o de mela- 
noma maligno; en 5, se hallaba en el 


aparato respiratorio; en 8, era sarcoma de 
los tejidos blandos. Huboun grupo variado 
de 9 casos y en 12, no pudo determinarse 
el asiento primario. 

En los casos de metastasis pulmonares 
en que la lesién primitiva permanece obs- 
cura o silenciosa, hay que investigar pri- 
mero los 6rganos mas susceptibles de ser 
invadidos. Sin embargo, en el estado 
actual de nuestros conocimientos, el punto 
de origen de las metastasis pulmonares 
continuara desconocido en cierto porcen- 
taje de los casos, aun después de una de- 
tenida investigaci6n clinica y de la autopsia 





Radiologic Contributions to the 
Management of Pulmonary Tuberculosis' 


PAUL S. FRIEDMAN, M.D. 


Philadelphia, Penna. 


5 pe ROENTGEN evaluation of pulmo- 
nary tuberculosis involves six related 
but distinct steps. The basic one is the 
radiologic demonstration of a lesion. Once 
that is accomplished, the etiologic basis 
must be established and non-tuberculous 
disease excluded. When the tuberculous 
origin has been indicated, first the extent 
and then the pathologic characteristics 
of the lesion are evaluated. From this 
flow the prognostic implications and spe- 
cific contributions to management. 

While our main interest in this commu- 
nication will be centered on prognosis and 
management, establishing the pathologic 
characteristics of the process is an essential 
component. 

The lesions, of course, may be divided 
into primary and reinfection types. The 
first infection type, seen usually in children, 
is characterized by single or multiple pul- 
monary foci, regional pleurisy, a lymph- 
angitis, and regional lymphadenitis. 

The reinfection lesions may be sub- 
divided into (1) exudative, (2) caseous 
pneumonic, (3) fibrotic, (4) fibro-exuda- 
tive, and (5) fibrocaseous. It is essential 
to establish these features, since they, in 
essence, indicate prognosis and manage- 
ment. While it is true that some cases 
require serial film study, including body- 
section roentgenography, as well as com- 
plete clinical data, to determine activity, 
the great percentage of cases can be classi- 
fied as active or inactive on the basis of 
roentgen anatomic and pathologic findings 
from a single study. On occasion, radio- 
logic evidence indicates active pulmonary 
tuberculosis when all available clinical and 
laboratory data, including sputum analy- 
sis, suggest inactivity. 

The exudative lesion shows an irregular 


’ From the Department of Roentgenology, Rush Hospital, Philadelphia, Penna 
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and poorly demarcated periphery, rela- 
tively low density and small size, a major 
diameter usually at right angles to vessel 
contours, and frequently isolation from 
the vascular contours. Caseous lesions 
are denser, larger, more sharply margin- 
ated, and frequently exhibit evidence of 
cavitation. Fibrotic lesions have linear 
components of increased density and sharp 
margination, with their major axes parallel 
to the vascular contours. Fibro-exuda- 
tive and fibrocaseous lesions present com- 
bined features. 

In evaluating these characteristics, cav- 
ity demonstration becomes very significant. 
For this purpose, meticulous and detailed 
roentgen examination is required. In the 
conventional film study, beside dorso- 
ventral, lateral, and oblique projections, 
multiple varying angle views of the apical 
areas from both dorsal] and ventral aspects 
are contributory. High-contrast studies 
may also be valuable. When these con- 
ventional technics are not revealing, body- 
section study may be desirable. Here, 
too, we have found carefully individualized 
study necessary for maximum information, 
with film viewing during the procedure 
(including localized exposures). These tu- 
berculous cavities must be differentiated 
from bullae due to regional obstructive 
emphysema and from bronchiectatic cav- 
itation. 

The following are some specific instances 
of contributions to prognosis and manage- 
ment. 


SIGNIFICANCE OF LOBULAR DISTRIBUTION 
OF LESIONS 


When pulmonary tuberculosis manifests 
itself as multiple grouped lesions, a bron- 
chogenic origin is suggested. If no cavity 
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Fig. 1. Postero-anterior view of right hemithorax (A) and body-section study (B 


distribution of tuberculous lesions in lower lobe, suggesting bronchogenic origin 


study demonstrates cavity 


is visualized on conventional study, plan- 
igraphy should be performed (Fig. 1). 
When no cavity can be visualized from 
which the bronchogenic dissemination is 
occurring, bronchoscopy should be under- 
taken to exclude bronchial tuberculosis 
(Fig. 2). If a cavity is demonstrated, 
collapse therapy is usually indicated. If 
a bronchial lesion is present, Streptomycin 
and para-aminosalicylic acid therapy may 
cause regression of the lesion and the lobu- 
lar dissemination. 


DEMONSTRATION OF APICAL REACTIVATION 

Reactivation of apical pulmonary tu- 
berculosis in the presence of an appar- 
ently quiescent fibrotic type of the disease 
occurs very insidiously. The early roent- 
gen manifestation of such reactivation is 
loss in definition of the fibrotic focus as 
well as increase in diameter (Fig. 3). To 
determine the latter, it is often necessary 
to make comparative measurements of 
serial film study. 

Because of the absence of clinical phe- 
nomena, it is essential to make as early a 
roentgen diagnosis of these reactivations 
as is possible. As they are frequently 


Lobular 
Body-section 


exudative in character, prognosis is good 
with prompt recognition. 


APPARENTLY STATIONARY FIBROCASEOUS 
PULMONARY TUBERCULOSIS 


The predominantly fibrotic lesions with 
demarcated caseous components which 
appear radiologically quiescent are most 
deceptive in their manifestations. Clin- 
ically, too, these lesions may appear 
inactive, yet pathologically active disease 
is present. These cases must be managed 
cautiously. They should never be re- 
garded as arrested, as they are subject to 
periodic reactivation and spread. Thor- 
acoplasty or resection is most desirable in 
their management. If neither of these is 
applicable, radiological observation at in 
tervals is indicated 


CASEOUS LESIONS WITH PRODUCTIVE 
COMPONENTS 

Caseous lesions which have produc 
tive components and appear as multiple 
discrete foci have a much more favor 
able prognosis than does massively con 
fluent, markedly caseous tuberculosis with 
gross cavitation. 








Fig. 2. Body-section study of right hemithorax (A) and postero-anterior view of right hemi- 
thorax (B). Lobular distribution of lesions in right upper lobe, as well as distorted right hilar 
region, suggested need for body-section roentgenography. This revealed constricted right upper 
lobe bronchus (arrow). Bronchoscopy then demonstrated tuberculous ulceration in right upper 
lobe bronchus extending to trachea. 





Fig. 3. Localized studies of left upper hemithorax. A. Sharply marginated quiescent 
fibrotic type of pulmonary tuberculosis, apex of left upper lobe. B. Re-activated fibro-exuda- 
tive tuberculosis, characterized by increased size and poor demarcation of the apical lesion 
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INDICATIONS FOR AND MANAGEMENT OF 
PNEUMOTHORAX 
Obliquely Retracted Thickened Right 


Interlobar Pleura as a Contraindication to 
Therapeutic Pneumothorax: Recently at- 
tention has been directed to the fact that 
a thickened right interlobar pleura, ob- 
liquely retracted in a cephalad direction, 
is a contraindication to therapeutic pneu- 
mothorax. When it is present, the 
pleural space is usually obliterated. We 
have found this a reliable criterion. 
Cavity Size and Closure: It is important 
to note whether a patent cavity has closed 
following therapeutic pneumothorax. For 
this purpose, fluoroscopic survey and sub- 
sequent oblique film study are often 
contributory. Body-section roentgenog- 
raphy may be necessary. 
Bronchial Torsion: 


Occasionally, in- 
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a B 





Fig. 4. Change of cavity size in the presence of 
therapeutic pneumothorax, left hemithorax. A. Large 
cavity (arrow) with therapeutic pneumothorax related 
to bronchial torsion. B. Reduction in volume of 
pneumothorax permitted partial re-expansion of left 
lung but resulted in reduced cavity size (arrow 





Fig. 5. A 
of therapeutic pneumothorax. B 
of adhesions 


creasing the extent of the pneumothorax 
will result in increased size of the cavity. 
This is an indication of bronchial torsion 
and obstruction. In such cases, reducing 
the pneumothorax pressure will result in 
cavity collapse (Fig. 4). 

Pleural Adhesions: The presence of ad- 
hesions should be evaluated. They pre- 
vent cavity closure. They may also rup- 
ture, with pleuro-pulmonary perforation 
and a resultant spontaneous pneumo- 
thorax. This will increase the possibility 
of tuberculous empyema. For this reason, 


pneumonolysis should be performed when- 
ever possible. 


There is close correlation 





Arrows indicate pleural adhesions present bilaterally, preventing adequate collapse in presence 
Improved collapse following bilateral pneumonolysis and 


disappearance 


between the thoracoscopic and roentgen 
findings in reference to number and extent 
of pleural adhesions, when multiple pro- 
jections are employed (Fig. 5). 

Persistently increasing reduction of the 
pleural space by adherent pleura should be 
carefully evaluated as an indication of an 
obliterative pleuritis. It may suggest the 
necessity of eventual discontinuation of 
therapeutic pneumothorax. 

Increasing fluid accumulation should be 
observed with concern because of the pos 
sibility of a tuberculous empyema. 

Re-expansion: It has been found that 
re-expansion may be permitted sooner in 











A 


Fig. 6. A. 
demonstrated. B 
lobe. 


the presence of caseous pneumonic pul- 
monary tuberculosis than with fibrocaseous 
tuberculosis with thick-walled cavities. 
During re-expansion, periodic roentgen 
evaluation is indicated to exclude resid- 
ually active disease. When gross thicken- 
ing of the visceral pleura is evident, there 
is an increased likelihood of incomplete 
re-expansion and need for decortication. 
Medtastinal Hernia: Herniation of the 
compressed lung may occur through the 


anterior mediastinum to the opposite 
hemithorax. It is usually not of clinical 
significance. 


Contraindication to Extrapleural Pneumo- 
thorax: Precise cavity localization is essen- 
tial before performing extrapleural pneu- 
mothorax. This can be done both by 
film study in all planes and by body-section 
roentgenography. If the cavity to be 


PAuL S. FRIEDMAN 


Left partial thoracoplasty for pulmonary tuberculosis 
Body-section study showing (arrows) two oval areas of patent cavitation in left upper 
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Persistently positive sputum. No cavity 


collapsed is located peripherally, extra- 
pleural pneumothorax is contraindicated, 
because of the possibility of perforation 
and fistula. 


PHRENIC INTERRUPTION ; THORACOPLASTY 


Evaluation Following Phrenic Interrup- 
tion: Fluoroscopic observation is most 
helpful in indicating the degree of hemi- 
diaphragmatic elevation and restriction in 
mobility. 

Thoracoplasty: Prior to thoracoplasty 
the limits of the disease should be care- 
fully charted, so that the probable number 
of ribs to be removed can be indicated. 

In order to determine the source of a 
positive sputum following thoracoplasty, 
body-section roentgenography is essential. 
It may, on occasion, demonstrate a patent 
cavity on the side of the thoracoplasty; on 

















- 
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Fig. 7. Partially obstructed cavity, left upper lobe, due to localized pulmonary tuber- 
culosis in presence of therapeutic pneumoperitoneum. Resection was performed 


other occasions in the contralateral lung 
(Fig. 6). 


PATENT CAVITY WITH EVIDENCE OF 
BRONCHIAL OBSTRUCTION 

Some cavities may exhibit characteristics 
indicative of regional bronchial obstruction 
of varying degree. Indications of this 
nature are thin cavities of persistently 
large or extremely variable size; cavities 
surrounded by well demarcated caseous 
pneumonic disease; increased collapse of 
lung in the region about the cavity, during 
pneumothorax therapy. The demonstra- 
tion of these features strongly influences 
management. When the bronchial com- 
ponent appears to be dominant, Strep- 
tomycin and para-aminosalicylic acid ther- 
apy may produce a rapid response. When 
such a cavity does not collapse during 
pneumothorax therapy in the presence of 
pleural adhesions, it may be necessary to 
administer Streptomycin and para-amino- 
salicylic acid in addition to performing a 





pneumonolysis. A local lesion of this 
type constitutes one of the major indica- 
tions for either segmental resection or 
lobectomy (Fig. 7). 


CAVITY LOCALIZATION BEFORE RESECTION 

Particularly when lobectomy is_ con- 
templated, it is essential that the lesion 
be precisely localized to the lobe to be 
removed. It is a regrettable occurrence 
to excise an upper lobe while significant 
lower lobe disease remains. We have 
relied particularly on multiple plane film 
exposures and planigraphy for cavity local- 
ization. We have not had occasion to use 
bronchography. 


SIGNIFICANCE OF BILATERAL DISEASE IN 
EVALUATING OPERATIVE THERAPY 
Classically, bilateral pulmonary tuber- 
culosis has been regarded as a contraindi- 
cation to unilateral thoracoplasty or resec- 
tion. That is not necessarily true. 
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Fig. 8. Postero-anterior study 


suitable for unilateral resection. 


PAuL S. FRIEDMAN 


demonstrating 
Right upper lobectomy was performed. 
in the right upper lobe was the major one, with partially obstructed cavity. 
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tuberculosis 
The lesion 
A second 


bilateral pulmonary 


ary exudative lesion in the left upper lobe, due to a bronchogenic dissemination, re 


gressed following lobectomy. 





Fig. 9A. Postero-anterior view 


demonstrating 


bilateral pulmonary tuberculosis. Body- 


section study recommended for further evaluation. 


There are two major types of bilateral 
pulmonary tuberculosis. One type con 
sists of unilateral cavitary disease with 
contralateral bronchogenic dissemination 
(Fig. 8). The bronchogenic lesion is 
largely exudative and is dependent upon 
the contralateral cavitary disease for its 
persistence. ‘This is not a contraindication 
but actually an indication for unilateral 





collapse or resection therapy. The re- 
maining lesion usually regresses promptly 
after operation. 

When lesions are present bilaterally, 
each of which has established an independ- 
ent existence, unilateral operative therapy 
is usually contraindicated. This refers 
particularly to bilateral fibrocaseous dis- 
ease (Figs. YA and B). 








re- 
tly 


py 
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Fic.9B. Left: Multiple large cavities in left upper lobe (arrows). Right: Multiple cavities 
(arrow) in right upper lobe. This represented bilateral fibrocaseous pulmonary tuberculosis, 
each lesion existing independently. Not suited to unilateral resection 


Emphasis has been placed on the many 
contributions radiologic study may make 
to the management of pulmonary tubercu- 
losis. It has not been our intention, 
however, to minimize the necessity of 
integrated team work and interchange of 
information between the clinician, the 


bronchoscopist, the surgeon, and the radi- 
ologist in the care of the tuberculous 
patient. This type of integrated team 
work is essential for most satisfactory 
results. 


1422 Chestnut St 
Philadelphia 2, Penna. 


SUMARIO 


Aportes Radiologicos a la Asistencia de la Tuberculosis Pulmonar 


La justipreciacién roentgenoldégica de la 
tuberculosis pulmonar comprende descu- 
brimiento de la lesién, establecimiento de 
su naturaleza tuberculosa y determina- 
cién de la difusién y caracteristicas 
patolégicas del proceso, de las cuales de- 
penden las apreciaciones prondésticas y las 
indicaciones terepéuticas. 

Repasanse aqui sucintamente las carac 
teristicas patolégicas y se ofrecen algunos 
ejemplos especificos de los aportes de la 


radiologia al pronostico y a la asistencia. 

El descubrimiento de las cavernas ex- 
ige meticuloso estudio. Para los acostum 
brados estudios radiograficos, requiérense, 
ademas de las proyecciones dorsoven- 
trales, laterales y oblicuas, varias vistas 
angulares de las zonas de los vertices, 
desde las caras tanto dorsal como ventral. 
Los estudios a alto contraste pueden resultar 
valiosos y la tomografia resulta frecuente- 
mente conveniente. 





Telepaque: 


ELEPAQUE” IS an organic iodine com- 
piper which resulted from the ex- 
perimental work of Lewis and Archer (1) 
with various iodinated aminophenyl- 
alkanoic acids. In animal experiments 
(2, 3, 4) this compound compared favor- 
ably with iodoalphionic acid (Priodax), 
both as to toxicity and gallbladder con- 
centration. Because of the high incidence 
of side effects encountered with Priodax, 
clinical trial of this new medium seemed 
justified. In a preliminary study (5) we 
compared the gallbladder concentration 
and side effects obtained with the two 
media in parallel series of cases. The re- 
sults were encouraging and led us to under- 
take further investigation of Telepaque 
with a view to determining optimum dose 
and, if possible, still further reducing the 
unfavorable effects. These studies are re- 
corded in the following paragraphs. 

The new medium is a cream-colored 
solid, containing 66.68 per cent iodine, by 
weight, in organic combination (compared 
with 51.38 per cent in Priodax). It is in- 
soluble in water and soluble in dilute alkali 
and various organic solvents. Hoppe (2), 
in experiments on dogs and cats, showed 
that the gallbladder visualization obtained 
with Telepaque compared favorably with 
that produced by Priodax. His studies on 
dogs revealed that 500 mg. of Telepaque 
per kilogram of body weight effected as 
dense a gallbladder shadow as 1,000 mg. of 
Priodax per kilogram. Acute intravenous 
toxicity studies in mice (2) showed Tele- 
paque to be slightly more toxic than 
Priodax; on oral administration, however, 
the former proved to be less than one-third 
as toxic. Tolerance studies in dogs fol- 
lowing repeated massive oral doses of Tele- 
paque have been conducted by Hoppe (2), 


1 From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, Ohio. 
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McAuliff and McChesney (3), and Goble 
(4). Renal and hepatic function tests, as 
well as gross and microscopic tissue studies, 
showed no evidence of pathologic change 
attributable to either Telepaque or Priodax. 

In our preliminary study, no attempt 
was made to select patients on the basis of 
weight, history, sex, or other criterion. 
Each was instructed to eat a meal of low 
fat content on the evening before examina- 
tion. Patients receiving Priodax were 
prescribed 6 tablets (3 gm.) immediately 
following this meal and 3 tablets (1.5 gm.) 
three hours later. (Previous experience 
indicated that 4.5 gm. was the most satis- 
factory routine dose.) Those who received 
Telepaque were instructed to take 6 
tablets (3 gm.) at 9 P.M. on the evening 
prior to examination. Preliminary studies* 
on patients had shown an optimum gall- 
bladder shadow ten to twelve hours after 
administration of Telepaque. All patients 
were requested to refrain from eating or 
drinking after midnight except for one cup 
of black coffee or tea before 7 A.M. Films 
were made between 7:45 and 8:15 on the 
following morning. For each patient a rou- 
tine postero-anterior and right lateral decu- 
bitus film were obtained. Where neces- 
sary, pitressin was used to dispel confusing 
gas shadows. 

Each patient was interviewed before any 
films were made, and the following ques- 
tions were asked: 1. ‘Did your gallbladder 
pills cause you discomfort?” 2. ‘Did you 
experience nausea, vomiting, or diarrhea 
since taking them?’ 3. “Did they cause 
you any other discomfort?’’ Whenever 
an affirmative answer was given, details 
were elicited. 

In the interests of accuracy, the follow- 
ing definitions were arbitrarily adopted: 


Accepted for 
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TABLE I SipE EFFECTS AND VISUALIZATION WITH 


> 


PRIODAX, 4.5 GM., AND TELEPAQUE, 3 GM 


Priodax, Telepaque, 
116 cases 116 cases 
Side effects 
Nausea 
Mild 8.60 6.0% 
Severe 3.4% 2.6% 
Total 12.0% 8.6% 
Vomiting 0.8% 0.0% 
Diarrhea 
Mild 30.1% 10.3% 
Severe 12.0% 1.7% 
Total 12.1% 12.0% 
Dysuria 5.1% 0.8% 
Total side effects 60.00; 21.4% 
Visualization 
Excellent 20.5 10.0 
Good 64.6 13.0 
Fair 6.9 9.6 
Poor 5.1 2.8 
No visualization 2.6 4.4 


(1) Mild nausea: Duration fifteen minutes to 
one hour. A small number of patients complained 
of nausea of shorter duration immediately after 
taking tablets of either medium. It was decided to 
disregard this complaint, as these patients appeared 
unable to distinguish between actual nausea and 
mere distaste for the tablets. 


(2) Severe nausea: Duration longer than one 
hour. 

(3) Mild diarrhea: Two or three bowel move 
ments 

(4) Severe diarrhea: More than three bowel 


movements. 


Later, the films were reviewed and eval- 
uated without reference to the recorded 
side effects. In the evaluation of the films 
the following definitions, modified from 
Hoppe, were adopted: 


A) Excellent: Sharp outline and brilliant con- 
trast. 

(B) Good: A distinct shadow with satisfactory 
intensity and definition. 

C) Fair: A faint shadow, easily recognizable 
but of insufficient intensity to demonstrate any 
existing small radiolucent calculi. 

(D) Poor: Faint gallbladder shadow, recogniz 
able only on close inspection. 

(E) Non-visualization: No definite gallbladder 
shadow. The influence of technical error was avoided 
as far as possible by repeating the film procedure 
until exposures of satisfactory quality were ob 
tained. 


Our results are summarized in Table I. 
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TABLE II: ReporRTED Sipe EFrrects WITH 3 GoM. 
IODOALPHIONIC ACID ( PRIODAX 


Author Cases Nausea Vomit Diar Dysuria 
ing rhea 

Ochsner (6) 300 26% 2.6% 15% 5% 
Bryan and 

Pedersen (7) 845 20% 2.0% 33% 12% 
Paul, Pohle, 

and Ben- 

son (8)* 114 28.1% 1.0% 22.8% 15, 
Ochsner (9) 600 24.65 5.0% 14° 5°, 
Kemp (10)f 77 41.6% 5.0% 24% in.7 


* Using various dosage routines 
t 4.2 gm 


Approximately one-third as many patients 
experienced side effects with Telepaque as 
with Priodax, and only one-fourth as many 
had severe side effects. The striking fea- 
ture with Telepaque was the pronounced 
decrease in the incidence of diarrhea. 

The incidence of nausea with Priodax in 
this series is lower than that generally re- 
corded in the literature (Table II). This 
may be related to the fact that our patients 
were all ambulatory. Conversely, the 
incidence of diarrhea in our patients given 
Priodax is considerably higher than that 
usually observed (Table II). This may be 
due to a variation in definition of terms as 
well as to our use of 9 tablets of the com- 
pound. 

From the point of view of gallbladder 
concentration, only one significant differ- 
ence between the two media is apparent, 
namely the higher incidence of dense gall- 
bladder shadows observed with Telepaque. 
This suggested that a lower dose of Tele- 
paque might prove satisfactory and at the 
same time further decrease the incidence 
of side effects. Accordingly, we admuin- 
istered a 2-gm. dose of Telepaque to a 
second series of patients. It soon became 
apparent, however, that in an undue per- 
centage of the heavier patients satisfactory 
gallbladder concentration was not obtained 
and a second dose of dye was required. It 
was therefore decided to give these heavier 
patients 2.5 gm., while maintaining the 2 
gm. dose for the smaller patients. On the 
basis of our experience up to that time, 
the dividing line was arbitrarily set at 160 
pounds. Consequently, in our final series 
of patients, constituting the largest group 
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TABLE III: Sipe Errecrs wirn Te_epague, 2.0 To 2.5 GM 
Sane Nausea Diarrhea — Miscel Total 
Mild Severe Total Mild Severe Total “ laneous* *°'* 
Men 
Under 160 Ib.: 2.0 gm 102. 0 0 0 1°; 1% 5% 20.5% 1% 26.5% 
Over 160 Ib.: 2.5 gm 110) LS, 0 1.8% 6.4% 0 6.4¢, 10 8% O 19.0% 
Women 
Under 160 Ib.: 2.0 gm 183 3.3% 0 3 A 10.4% 3.3% 13.6% 1.1% 1.1% 18.0% 
Over 160 Ib.: 2.5 gm 31. «0 0 0 6.4% 0 6.45, 0 3.29 9 69, 
Toral 126 1.9% 0% 1.9% 7.6% 1.2% 8.8% 8.2% 9.0% 19.8% 
* Comprising 3 cases of abdominal cramps without diarrhea and 1 case of urticaria 
TABLE IV: VISUALIZATION WITH TELEPAQUE (2.0 TO 2.5 GM 
. E 
. A B C D . 
Cases Excellent Good Fair Poor — 
Visualization 
Men 
Under 160 Ib.: 2.0 gm. 102 3.0% 83.06, 11.0 2 0%, 2 (¢ 
Over 160 Ib.: 2.5 gm 110 1.8% 86.0%, 7.2% 0.9% 2.7% 
Women 
Under 160 Ib.: 2.0 gm 83 16.4°; 72.1% 7.1% 0.5% 2.70, 
Over 160 Ib.: 2.5 gm 31 16.1% 61.3% 16.1 3.2% 3.22 
TOTAL 426 9.5% 77.9% 8.8% 1.2% 2.6% 
in this study, the 2.5-gm. and 2-gm. doses _ dysuria rose noticeably, but this we con- 


for individuals weighing more than and 
less than 160 pounds, respectively, were 
adopted. It had also become apparent that 
there was some difference in the sex inci- 
dence of the various side effects. It was 
therefore decided to record the results in 
men and women separately. 

The only change in the manner of con- 
ducting the study relates to dysuria. In 
the earlier groups the patients were not 
questioned directly concerning this compli- 
cation. In order to estimate its signifi- 
cance more accurately, we decided to in- 
quire directly concerning its occurrence in 
the final group. Our results in this group 
have been summarized in Tables III, IV, 
and V. 

The lower dosage yielded a_ further 
significant reduction in the incidence of the 
No severe nausea was 
encountered and even mild nausea was 
practically eliminated. The incidence of 
diarrhea fell to approximately two-thirds 
of that recorded in the first series. In 


various side effects. 


women the incidence of nausea was slightly 
higher, and that of diarrhea distinctly 
higher, than in men, 


The frequency of 





sider to be due to the direct questioning 
concerning its occurrence in the third 
series. The vast majority of these pa- 
tients, until directly questioned, did not 
mention their discomfort, which consisted, 
in every case, of burning on urination the 
morning following ingestion of the dye. 
The disturbance is so mild and transitory 
that it does not rank with nausea and diar- 
rhea as a cause of patient discomfort. It 
is interesting to note that it was con- 
fined almost entirely to men. Three 
patients experienced moderate abdominal 
cramps without diarrhea. In one patient 
urticaria developed during the night and 
was relieved by Benadryl. 

In determining satisfactory concentra- 
tion, two main points must be considered. 
First, the gallbladder shadow should be 
neither so faint as to make visualization 
difficult, nor so dense as to obscure calculi. 
Second, the number of patients requiring a 
second dose must be kept to a minimum. 
The latter is particularly important from 
the patient’s point of view, since it involves 
a delay of twenty-four hours. It will be 
seen from Table IV that, in spite of the 
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lower doses employed, the combined inci- 
dence of excellent and good concentrations 
in this third group was approximately the 
same as in the previous Telepaque series 
(3-gm. dose) and the Priodax series (4.5 
gm.). Furthermore, the lower doses pro 
duced a definite reduction in the dense “‘A”’ 
concentrations with a corresponding rise in 
the ‘“B’’ concentrations—a desirable fea 
ture, since we consider the latter concentra 
tion more satisfactory. 

Concerning the second point, a second 
dose of dye was given to 10.2 per cent of 
the patients. (This figure represents the 
total number of patients who showed a 
low concentration (C, D, or E) with the 
first dose, minus those in which obvious 
cholelithiasis made a second dose unneces- 
sary.) This re-examination showed a nor 
mal gallbladder in only 5.6 per cent of the 
series. Consequently, the initial exami 
nation was satisfactory in 94.4 per cent of 
cases. This compares favorably with our 
previous experience with larger doses of 
both Telepaque and Priodax and we do 
not feel, therefore, that it can be signifi- 
cantly improved by any reasonable in- 
crease in the initial dose. 

The medium was present, in varying 
amounts, in the hepatic flexure of the colon 
in practically all cases. In no case, how- 
ever, did it cause difficulty in interpreta- 
tion or require the taking of additional films. 

A further analysis of the cases showing 
fair, poor, or no visualization is provided in 
Table V. We consider it significant that 
almost all of the patients with “‘C’”’ (fair) 
concentration in whom stones were not 
demonstrated proved to be normal when a 
second dose was given. On the other 
hand, none showing a “‘D’’ (poor) or “E” 
(non-visualization) concentration was 
found to be normal with a second dose. 
The lower part of Table V shows the in- 
teresting fact that in more than half the 
patients with cholelithiasis a normal con 
centration of dye was obtained. 


(Para el sumario en espanol, véase la pagina siguiente.) 
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TABLE V: ANALYsis oF Low CONCENTRATIONS 


Concen- 
tration Stones Second Concentration 
First Demon- Dose Second Dose 
Dose Cases strated Given A B C DE 
Cc 37 1] 26 » 23 ; 0 
D 5 2 3 ) 2 0 
E 1! 3 - ) ) ») 8 
Concentration in Pre nee f tan 
otal Stones Concentration 
Cases Demonstrated One Dose 
4 BC D | 
$26} 34 & 1 2 


SUMMARY 


A new cholecystographic medium (Tele- 
paque) is described, and the results of its 
use in 542 cases presented 

In the first group of these cases a com- 
parison with Priodax was made; the results 
are tabulated. 

Satisfactory gallbladder visualization is 
obtained with Telepaque, while the inci 
dence of significant side effects is noticeably 
reduced. 


Cleveland Clinic 
Cleveland 6, Ohio 
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SUMARIO 


Telepaque: Nuevo Medio para la Colecistografia 


En dos series de 116 enfermos cada una, 
sometidas a la colecistografia con Priodax 
(4.5 gm.) y Telepaque (3.0 gm.), res 
pectivamente, aproximadamente s6élo_ la 
tercera parte experimentaron efectos sub 
sidiarios con Telepaque, comparado con 
Priodax. (Para la composicién de los dos 
medios, véase el Sumario de la pagina 221 
de este niimero de RApIOLoGy. 

Debido a la mayor densidad de las 


sombras_ colecistograficas obtenidas con 


Telepaque, fué posible reducir la dosis del 
medio a 2.5 gm. para los enfermos que pesa 
ban mas de 72.5 kg. y a 2.0 gm. para los 
que pesaban menos de esa cifra. La dosis 
menor redujo aun mas los efectos subsidia 
rios, y la incidencia de concentraci6n satis 
factoria fué aproximadamente idéntica que 
con la dosis mayor de Telepaque (3.0 gm.) 
y de Priodax (4.5 gm.). El estudio inicial 
result6 satisfactorio en 94.4 por ciento de 


los casos 








ste 





A Comparative Clinical Study of Priodax and 
Telepaque, Including 1,000 Examinations 


WALTER M. WHITEHOUSE, M.D., and OWEN MARTIN, M.D 
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of preliminary reports (3-6) from 
several different institutions, the first by 
Dunne et al., have indicated certain ad 
vantages of the cholecystographic medium 
Telepaque over the presently widely used 
Priodax. Similar preliminary studies in 
our hands also yielded evidence of the 
superiority of Telepaque, and a controlled 
study of a number of cases approaching 
statistical significance has been carried 
out over a period of approximately one 
year. An effort was made to have control 
groups for each phase of the study, includ- 
ing a series of patients examined with both 
media. A 3-gm. dosage was used for each 
medium, with identical modes of adminis 
tration, a fat-free supper on the evening 
prior to examination, and nothing to eat 
until after the examination early the fol- 
lowing morning. 
A comparison of the chemical structures 
of Priodax and Telepaque shows the molec- 


flere: EXPERIMENTS (1, 2) and a series 


Telepaque 


Priodax (Schering) (Winthrop-Stearns ) 


OH I 
iN /» HN’ \4 

} JL CoHs 
CH,_CH—COOH CH,—CH—COOH 


3(4-hydroxy-3,5  di-iodo- 3(3-amino-2,4,6 _ tri-iodo- 
phenyl)-2 phenyl propionic phenyl)-2 ethyl propionic 
acid acid 
51.5% lTodine 66.68 Iodine 
ular structure accounting for the increased 
percentage of iodine in Telepaque (66.68 
per cent) compared with Priodax (51.5 per 
cent). The difference in chemical struc- 
ture of the two media in all probability ac- 
counts also for the difference in toxicity, as 
well as differences in absorption and excre- 
tion. 


Paste [: Sipe Errects or Priopax AND TELEPAQUE 


Side Effects 


(with 3 gm Prioda Felepaque 
A) cases 100) cases 
dosage 
None 41.4 #2 .5 
Nausea 
Mild 15. 2° 5.8 
Severe 1 4° ; 
Vomiting 
Mild 1.0 
Severe 4 
Diarrhea 
Mild 27 .0% 22.8 
Severe 64° 2.5 
Dysuria 
Mild 24.4 7 
se vert () 4° 
Other 
Mild $+ 6° 2.8 
me vere 1.2 


SIDE EFFECTS 

The side effects of Priodax were thor- 
oughly studied following the introduction of 
that medium, a fairly wide variation in 
their incidence being reported in the liter- 
ature (7-10). It was deemed more satis- 
factory, therefore, to make our own tabula- 
tion of the side effects of Priodax in the 
same manner as for Telepaque. For this 
purpose the group of patients passing 
through the gastrointestinal suite for 
combined cholecystography and upper 
gastrointestinal examination was chosen 
Arbitrary standards were established for 
interpretation of symptoms, and while the 
radiologist was eliciting a brief gastro- 
intestinal history, he inquired about the 
effects of cholecystography and a tabula- 
tion was made for each examination. In 
this manner a group of 500 patients who 
received Priodax were questioned and a 
group of 400 who received Telepaque 
The results are shown in Table I 

It is seen that approximately 20 per cent 
more patients are asymptomatic as regards 


‘From the Department of Roentgenology, University Hospital, University of Michigan, Ann Arbor, Mich 
A portion of this material was presented in exhibit form at the meeting of the Radiological Society of North 
America, December 1951 
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QUALITY OF VISUALIZATION WITH PRIODAX 
AND TELEPAQUE 


TABLE II: 
Telepaque 
500 Cases 


Priodax 
500 Cases 
Excellent Visualization 
1. No stone 


98(19.6°%) 270(54.0%) 
) 


0%) 


2. Radiolucent stone 2( 0.4%) 25 ¢ 
3. Opaque or partially 
opaque stone 1( 0.2%) 2( 0.4%) 
4. ? Polyp 0 1( 0.2% 
TOTAL 101 (20.2°%) 298(59.6°%) 


Good Visualization 


1. No stone 191 (38.2°;) 97 (19.46) 
2. Radiolucent stone 16( 3.2%) 19( 3.8%) 
3. Opaque or partially 
opaque stone 2( 0.4%) 1( 0.2%) 
TOTAL 209 (41.89) 117(23.4%) 


Faint Visualization 


1. Nostone 85 (17.0°%) 24( 4.8%) 


2. Radiolucent stone 16( 3.2) 9( 1.8%) 
3. Opaque or partially 

opaque stone 8( 1.6°) 5( 1.0%) 

TOTAL 109 (21.8°7) 38( 7.6%) 

Non-visualization 

1. Nostone 75 (15.0%) 44( 8.8°%) 
2. Opaque or partially 

opaque stone 6( 1.2%) 3( 0.6%) 

81(16.2%) 47( 9.4%) 


TOTAL 


side effects with Telepaque than with 
Priodax, and that the incidence of nausea 
is about one-third. The incidence of mild 
diarrhea is only slightly reduced, while 
dysuria is nearly halved. Thus, a sig- 
nificant reduction in side effects is found 
when equal dosages of the two compounds 
are used. 


QUALITY OF VISUALIZATION 


For comparison of the degree of visuali- 
zation of the gallbladder in a large number 
of cases, a series of 1,000 examinations, 
500 with each medium, was chosen. A 
preliminary group of films served as stand- 
ards of comparison for classification of 
excellent, good, and faint degrees of vis- 
ualization. An additional category of non- 
visualization was added, and a statement 
as to whether or not radiolucent or radio- 
paque calculi were demonstrated was also 
included. The entire series of examina- 
tions was then classified according to 
these standards. The results of this study 
are presented in Table II. 

It is seen from this tabulation that in a 
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large series of patients, Telepaque gave 
nearly three times as many excellent shad 
ows; 59.6 per cent as compared to 2().2 
per cent with Priodax. The combined 
total of excellent and good visualizations 
was 83 per cent for Telepaque as com 
pared with 62 per cent for Priodax. The 
percentage of faint visualization was re 
duced from 21.8 per cent for Priodax to 
7.6 per cent for Telepaque, while the per- 
centage of non-visualization decreased from 
16.2 per cent to 9.4 per cent. 

Such improved visualization of the gall 
bladder with Telepaque tends to improve 
the demonstration of radiolucent calculi 
by virtue of better contrast between the 
radiolucency of the stone and the opaque 
medium. This is suggested in the per 
centage of patients with radiolucent calculi 
demonstrated with each medium in the 
above series, 6.8 per cent for Priodax as 
compared to 10.6 per cent for Telepaque. 
The advantage of the more dense gall- 
bladder shadow in demonstrating radio- 
lucent stones is also shown in the series of 
cases examined with both media. 

It has been noted previously, in a pre- 
liminary series (5), that the biliary ducts 
are seen much more frequently with Tele- 
paque than with Priodax. This has been 
confirmed in the present series, with oc- 
casional unusual demonstration of biliary 
ducts (Fig. 4). No case of common duct 
radiolucent stone has yet been demon- 
strated in our hands. 


CASES EXAMINED WITH BOTH MEDIA 


It is well known that repetition of chole- 
cystography with the same medium and the 
same dosage may lead to improved results 
on the second study, due to several fac- 
tors, including the relief of physiological 
stasis of bile by fat feeding during the first 
examination (11). In a comparative series 


with these two media, therefore, it is im- 
perative to subdivide the series into two 
groups, in one of which Priodax is given 
first, with a repetition of the examination 
with Telepaque, and as nearly a compar- 
able series as possible with initial Tele- 
paque followed by Priodax. 


Only thus 
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Fig. 1. 
paque, June 28, 1951 (right). 
improved visualization with Telepaque. 


can the advantage tending to favor the 
second examination be eliminated. 

During the initial phase of this study, 
Priodax was used routinely and an effort 
was made to obtain a repetition of the ex- 
amination with Telepaque in as many cases 
of faint visualization and non-visualization 
as possible. Conversely, during the second 
phase of the study, Telepaque was used 
routinely and as many studies as possible 
were repeated with Priodax. It was felt 
that this would tend to cancel out any ad- 
vantages pertaining to the repeat exam- 
ination and give a better index of the pos- 
sible superiority of one medium over the 
other. Because of limited supply, the 
period of routine use of Telepaque and re- 
peat examination with Priodax was of 
necessity somewhat shorter, and exact 
equality of the two subdivisions of the 
series was not attained. The results are 
sufficiently impressive, however, in spite of 
the inability to achieve complete duplica- 
tion of the two groups. 

Also to be considered in such a study is 
the time interval between the examina- 
tions with the two media. Early work 
with Priodax indicated that the greater 
part is excreted by the third day following 
examination (9), and Telepaque also ap- 
pears to be largely excreted by that time. 





COMPARATIVE STUDY OF PRIODAX AND TELEPAQUE 
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Examination of asymptomatic patient with Priodax, June 13, 1951 (left), and with Tele- 
One of 68.2 per cent of cases examined with both media showing 


In the entire series of 151 patients in 
whom both media were used, several were 
re-examined within seven days, due to 
imminence of surgery or discharge from 
the hospital. In order to exclude any pos- 
sible advantage due to residual contrast 
material from the initial examination at 
the time of the repeat examination, any 
case re-examined within this period was 
excluded from the first tabulation if the 
second examination equaled or excelled 
the initial examination in quality of vis- 
ualization. After exclusion of these cases, 
a total of 113 cases was collected which 
had been examined by both media. Of 
these, 71 were examined initially with 
Priodax and 42 initially with Telepaque. 
The results of this comparative series, as 
well as for the total group of 151, are given 
in Table III. It is of interest to note that 
when the additional re-examinations made 
within four to seven days are included, the 
results are essentially the same, indicating 
that the advantage of any minute residual 
amount of either contrast material after 
four days does not materially influence the 
quality of the second examination. In 
over 65 per cent of the group of cases ex- 
amined with both media, better visualiza 
tion was obtained with Telepaque (Figs. 


i-% > 
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Cases EXAMINED WITH BoTtH PRIODAX 


AND TELEPAQUE 


TABLE III: 


A. Cases re-examined after interval of seven or more 
days (Initial Priodax, 71 cases. Initial Tele 
paque, 42 cases. Total 113 cases) 

Equal visualization with both 


media 17 cases (15°)) 
Non-visualization with both 

media 18 cases (15.9%) 
Improved visualization with 

Priodax 2 cases ( 1.8°%) 
Improved visualization with 


Telepaque 76 cases (67.2°0) 


B. Total series, including cases re-examined after 
interval of four or more days (Initial Priodax, 


105 cases. Initial Telepaque, 46 cases. Total, 
151 cases 
Equal visualization with both 
media 23 cases (15.2%) 
Non-visualization with both 
media 23 cases (15.2°%) 
Improved visualization with 
Priodax 2 cases ( 1.2%) 
Improved visualization with 
Telepaque 103 cases (68.27) 


C. Cases with gallbladder calculi examined with 
both media. (Initial Priodax, 16 cases 
Initial Telepaque, 9 cases. Total, 25 cases) 

Opaque stones, non-visualiza- 
tion with both media 
Radiolucent = stones, 
visualization with 
media 
Improved 
radiolucent 
Telepaque 
Improved visualization of 
opaque stones with Priodax 


3 cases (12 O° ) 
equal 
both 

3 cases (12.0°7,) 
visualization of 
stones with 


a) 


18 cases (72.0°7) 


4.0%) 


lease ( 


Of considerable significance is the group 
of patients (15.2 per cent) in whom the 
gallbladder is not visualized with either 
medium. It obviously would be of no ad- 
vantage to have a medium of such density 
as to visualize severely diseased gallblad- 
ders. The fact that there are cases not 
demonstrable with either medium indicates 
that the spectrum of visualization with 
Telepaque provides a place for non-visual- 
ization of the severely diseased gallbladder. 

The demonstration of radiolucent stones 
is also of special interest in the comparative 
series. In 72 per cent of cases with cal- 
culi, improved demonstration of the stones 
was obtained when Telepaque was used 
(Figs. 2-3). This is thought to represent a 


definite advance in cholecystography and 
will probably reduce the previously inde- 
terminate group, showing faint visualiza- 
tion to none at all, which was thought to 
represent impaired gallbladder function, as 
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sociated in many instances with stones 

Of concern when using a gallbladder 
medium of increased density is the pos 
sibility of obscuring radiopaque calculi 
This occurred in one instance in our series 
This disadvantage, however, is greatly 
outweighed by the marked advantages of 
demonstrating larger numbers of radiolu 
cent stones. In addition, routine scout 
filming of the right upper quadrant will 
prevent the oversight of any opaque stones 
which might be obscured by a dense me 
dium. A smaller dose than 3 gm. of Tele- 
paque may eventually prove to be entirely 
satisfactory, which will lessen the likelihood 
of obscuring stones by an extremely dense 
gallbladder shadow. 


PRESENCE OF TELEPAQUE IN COLON 

It has been observed in our series, and by 
others, that scattered granular contrast 
material is present in the large bowel at 
the time of cholecystography in the great 
majority of patients. This has rarely in- 
terfered with interpretation, and has the 
advantage of serving as positive evidence 
that the patient has actually ingested the 
medium as directed. As previously sug- 
gested in preliminary reports (4-5), the 
presence of excess Telepaque in the large 
bowel would seem to point to the possibility 
that a dosage of 3 gm. is excessive, and 
together with the extremely dense shadows 
obtained, indicates the advisability of a 
thorough clinical trial of a lesser dosage. 

It would appear that repeat examination 
with double the 3-gm. dosage of Telepaque 
in cases of non-visualization is of little value, 
although adequate data on this point have 
not yet been gathered. 


CORRELATION WITH HISTOPATHOLOGY 
OF GALLBLADDER 

The exact correlation of the fainter de- 
grees of visualization with actual histologic 
changes in the gallbladder wall must await 
the compilation of a large surgical series 
comparable to the previous work done in 
evaluating gallbladder visualization with 
other media (12). Such a compilation is 
under way at this time. 
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Fig. 2. 
nation with Priodax on Oct. 9, 1951 (left) 


Initial examination with Telepaque on Sept. 19, 1951 
1 


right), with repeat exami 
By increased density of gallbladder shadow, 


radiolucent stones are shown to much better advantage 





Fig. 3. Repeat examination with Telepaque (right) 
radiolucent 
SUMMARY 
1. In a carefully controlled series, 


Telepaque is shown to have fewer and less 
severe side effects than Priodax when a 
3-gm. dosage of each is used. 

2. Ina series of 1,000 routine gallblad- 
der examinations, 500 with each medium, 
the use of Telepaque resulted in nearly 
three times as many excellent shadows as 
did Priodax, and the number of cases with 
faint or no shadows was demonstrably less. 





after six-day interval, showing multiple 
stones better 


3. In a group of 151 cases examined 
with both Telepaque and Priodax, the use 
of Telepaque resulted in more dense gall- 
bladder shadows in over 65 per cent 

4. By virtue of the increase in density 
of the gallbladder shadow, Telepaque af 
fords better demonstration of radiolucent 
calculi. 

». Telepaque may 
opaque calculi (1 case). 
ever, are visible on scout films 

6. In occasional patients examined with 


rarely obscure 


Such stones, how 
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Fig. 4. Three examples of demonstration of ducts following fat feeding. (Duct borders have been accentuated 
to show extent seen in original films. ) 


3. Dunne, E. F., JENSEN, E. H., AND HuGuegs, 


Telepaque, significant portions of the duct 
system are demonstrated. 

7. Three-gram dosage of Telepaque 
leaves residual granular contrast material 
in the large bowel; additional large-scale 
study is indicated on the effectiveness of 
smaller dosage. 

8. The compilation of a large surgical 
series is indicated to correlate more ac- 
curately the degree of visualization with 
Telepaque and organic gallbladder disease. 
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SUMARIO 
Estudio Clinico Comparado del Priodax y del Telepaque, Comprendiendo 1,000 Exdmenes 


En una serie cuidadosamente compro- 
bada de 900 enfermos sometidos a la cole- 
cistografia (500 con Priodax y 400 con 
Telepaque), observése que el Telepaque 


producia menos efectos subsidiarios y 
éstos menos graves, cuando se administra- 
ban ambos medios a dosis de 3 gramos. 

En 1,000 examenes corrientes de la 
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vesicula biliar, 500 con cada medio, el 
empleo de Telepaque logré casi el triple de 
sombras excelentes que el de Priodax, y 
fué mucho menor con el primero el nimero 
de casos que mostraron imagenes débiles o 
no las mostraron 

En 1,000 examinenes corrientes de la 
vesicula biliar, 500 con cada medio, el 
empleo de Telepaque logré casi el triple de 
sombras excelentes que el de Priodax, y fué 
mucho menor con el primero el niimero de 
casos que mostraron imagenes débiles o no 
las mostraron. 

En 151 casos examinados primero con un 
medio y luego con el otro, el uso de Tele- 
paque dié por resultado sombras mas 
densas de la vesicula biliar en mds de 65 


por ciento. A consecuencia de la densidad 
mayor de las imagenes producidas por 
Telepaque, obsérvanse mejor los cAlculos 
radiolucientes. En alguno que otro en- 
fermo revela el Telepaque porciones im- 
portantes del aparato biliar. 

A las dosis usadas, 3 gm., Telepaque deja 
algunos granulos residuales de substancia 
de contraste en el intestino grueso, y se 
propone que se haga un estudio de la efica- 
cia de dosis mds pequefias. 


Nota: Priodax = Acido 3(4-hidroxi-3, 
»-di-yodofenil)-fenil propidénico. Tele- 
paque = 3(3-amino-2,4,6 tri-yodofenil)-2 


etil propiénico. El porcentaje de yodo es 
51.5 en Priodax y 66.68 en Telepaque. 














The Diagnostic Evaluation of Erect 
Positioning in Cholecystography' 
MAURICE FELDMAN, M.D., and PHILIP MYERS, M.D. 
Baltimore, Md. 


LTHOUGH numerous contributions have 
been made on the subject of erect 
positioning in cholecystography, the value 
of this maneuver as a routine procedure 
has not been appreciated by all roent- 
genologists. In order to determine whether 
this is a practical measure for regular 
cholecystographic examination, a further 
investigation of 105 consecutive cases was 
undertaken. A sixfold study was made: 
(1) to determine the technical practica- 
bility of erect positioning as a routine 
measure; (2) to compare the incidence of 
abnormal findings observed in the erect and 
prone positions; (3) to establish the inci- 
dence of floating gallstones; (4) to discover 
in which type of case erect positioning is 
more useful as a diagnostic measure; (5) to 
note how often stones are demonstrated or 
are more clearly visible in the erect than in 
the prone position; (6) to utilize the erect 
compression technic to eliminate over- 
shadowing structures. 

In 93 of the 105 cholecystographic studies 
the appearance was normal in both the 
prone and the erect position. There were 
abnormal findings in 12 cases, all of which 
revealed a well filled gallbladder. In 3 of 
this number the prone position showed the 
gallbladder to be normal, without stones, 
but in 2 of these the erect roentgenograms 
demonstrated calculi. In one the stones 
were of the floating type, and in the other 
they were at the bottom of the gallbladder. 
In the third case no stones were observed 
in either position, but stones were found at 
operation. In one instance stones were 
indistinct and faintly shown in the prone 
view but were well demonstrated at the 
bottom of the gallbladder in the erect 
posture. In 4 cases gallstones which were 
visible with the patient prone were more 
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clearly shown in the erect position. In 3 
instances the two positions revealed stones 
equally well. In one case the prone roent- 
genogram showed a small persistent nega- 
tive stone shadow which was not observed 
in the erect cholecystogram. In this 
study, therefore, there were 3 cases, or 2.8 
per cent, in which gallstones were detected 
in the erect cholecystogram that were not 
demonstrable, or not definitely shown, in 
the prone position. In some instances, 
also, where gallstones were visualized in the 
prone roentgenogram, they were better 
demonstrated in the erect view. 

One purpose of this investigation was to 
establish the incidence of floating gall- 
stones, which has not as yet been deter- 
mined. In 105 consecutive erect chole- 
cystographic examinations, we found only 
one example of demonstrable floating gall- 
stones, an incidence of 0.95 per cent. 

Our cholecystographic studies were car- 
ried out in three positions: prone, oblique, 
and erect. Inasmuch as erect positioning 
requires additional films and_ technical 
maneuvering, as well as being a time-con- 
suming element in the laboratory, we be- 
lieve it may prove more advantageous 
to perform this procedure as a routine 
measure than to utilize it haphazardly 
in the occasional case. As is suggested 
above, cholecystography in the erect posi- 
tion has not been done routinely by all 
roentgenologists. Many consider that it 
entails too much unnecessary work and it 
is indicated in only a relatively small 
number of cases. We, too, thought that 
erect positioning might be of limited useful- 
ness and felt that, since the picture is so 
often the same as in the prone position, the 
maneuver might not be practical in the 
routine examination, though possessing 
considerable value in certain types of cases. 
We are no longer in accord with this view. 
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Despite the fact that it is not necessary in 
most cases, we believe that examination 
with the patient erect is a good procedure 
for routine performance. Though other 
investigators have from time to time 
expressed similar views, erect cholecystog- 
raphy has not been given the consider- 
ation it deserves. 

It may perhaps be desirable, in order to 
facilitate the cholecystographic procedure, 
to eliminate the erect roentgenogram in 
cases in which the demonstration of gall- 
stones is distinct and unequivocal, but in 
all other cases we deem it helpful in the 
diagnosis. In cases where there is con- 
siderable gas overshadowing the gallblad- 
der, whether normal appearing or non- 
filling, it is essential that erect cholecysto- 
graphic studies be made. Often one may 
be rewarded by finding stones which would 
have been missed had sole reliance been 
placed on the prone roentgenogram. At 
times the roentgenologist finds himself in 
the awkward position of having reported a 
normal gallbladder only to learn that gall- 
stones were found at operation. Any type 
of examination that avoids this error is 
useful and should be carried out routinely. 
It must be admitted, however, that in a 
small percentage of cases stones may elude 
cholecystography in whatever position it 
is performed. Under these circumstances 
it is at least a satisfaction to know that 
there was no shortcoming in the roentgeno- 
logic performance of the test. 

We have attempted to determine 
whether the results justify the adoption of 
erect positioning as a routine method of 
examination in cholecystography. Our 
conclusion is that it is important to utilize 
this procedure in all cases where there is a 
clinical history of gallbladder disease and 
where the usual methods do not reveal 
stones. Our study of 105 cases indicates 
further that the erect posture is absolutely 
necessary in certain cases, especially in 
those that appear to be normal on the prone 
roentgenogram. Since erect positioning is 
of considerable aid in the diagnosis in about 
8 per cent of cases, we recommend that it 
be adopted as routine 
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The following indications for erect chole- 
cystography are presented: (1) when clini- 
cal evidence indicates the presence of gall- 
stones and none are visible in the prone 
position; (2) to exclude the possibility of 
floating non-opaque gallstones; (3) to es- 
tablish the presence of multiple minute 
granular positive or negative stones or sedi- 
ment which, when separated, are not 
clearly demonstrable in the prone position; 
(4) to exclude overshadowing of bony struc- 
ture, gas bubbles, or extrinsic calcified 
shadows; (5) in cases of poor or faint filling 
and in non-filling gallbladders, to reveal 
stone shadows at the bottom of the visible 
gallbladder or a grouping of small shadows 
in the non-filled vesicle. 

It must be emphasized that there are 
two types of gallstones that are best recog- 
nized in the erect cholecystogram, which 
may not be demonstrated in the routine 
prone position: (1) Cholesterol stones of a 
specific gravity less than that of the gall- 
bladder bile are usually portrayed by a 
negative transverse linear shadow due to 
numerous small non-opaque calculi atop 
the level of bile or between several layers of 
bile. This variety of stone is lighter than 
bile and therefore floats. (2) Minute 
particles, granules, or bile sediment, casting 
either negative or positive shadows, which 
by themselves, when spread amid the bile- 
filled gallbladder, are not visible in the 
prone position. In the erect position 
these particles tend to gravitate to the 
bottom of the gallbladder, where they are 
clumped in a group, rendering them opaque 
and more clearly demonstrable. 

A particular type of case in which the 
utilization of erect cholecystography has 
proved essential is one in which an opera- 
tion has previously been performed for gall- 
stones and drainage, with recurrence of 
symptoms after a period of years. We 
have had one such instance in our series. 
This patient had had a cholecystostomy 
with removal of gallstones and drainage 
twenty-six years earlier. From time to 
time she experienced digestive disturbances 
and recently presented a clinical picture of 
recurrent gallstone attacks. A _ routine 
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Fig. 1. 
out stones. 


Roentgenogram in the prone position (left) showing a well filled homogeneous gallbladder shadow with- 
Erect roentgenogram (right ) of same case demonstrating the characteristic transverse negative shadow 


line crossing the middle of the gallbladder, due to floating cholesterol gallstones. 


cholecystographic study in the prone and 
oblique positions revealed a normal ap- 
pearing gallbladder of homogeneous den- 
sity, with good concentration of dye. Inthe 
erect roentgenogram a group of floating 
gallstones was clearly shown (Fig. 1). 
Also worthy of comment is another case ob- 
served in this series, in which the cholecys- 
tographic study revealed a normal well 
filled gallbladder without evidence of gall- 
stones in the prone, oblique, or erect posi- 
tion. At operation about twenty very 
small gallstones were found. These stones, 
when examined roentgenographically out- 
side of the gallbladder, proved to be of the 
cholesterol variety. When placed in a 
tumbler of water they floated. On careful 
re-examination of the roentgenograms, de- 
spite the knowledge of the operative find- 
ings, no evidence of the presence of gall- 
stones could be demonstrated. This case 
illustrates failure of the cholecystographic 
demonstration of gallstones in a small per- 


centage of cases, regardless of the technic 
employed. 

In most cholecystographic studies when 
a non-filling gallbladder is found after the 
usual prone and oblique roentgenograms 
have been made, it is customary to discon- 
tinue the examination. Although it is 
true that the majority of non-filled gall- 
bladders are pathologic, one is not always 
certain of the underlying cause of failure 
to fill. In many instances not only is it 
necessary to repeat the test with the ad- 
ministration of additional dye immediately 
following the original examination, but an 
erect cholecystogram may be made in order 
to eliminate the presence of stones, vis- 
ualizing a clumping or grouping of small 
separated granules or minute calculi which 
tend to fall to the bottom of the gallbladder 
in this position. 

It is also recommended that the erect 
compression technic be applied in certain 
cases where the gallbladder, especially the 
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ptosed gallbladder, is overshadowed and 
obscured by the bony pelvis. In several 
of our cases we have been able to bring the 
gallbladder into a clearer, unobstructed 
view, and in one instance gallstones were 
demonstrated where without compression 
they were invisible because of the over- 
shadowing pelvic bones. 
CONCLUSIONS 

(1) In 105 cholecystographic examina- 
tions, findings were normal in 93 in both 
prone and erect positions; 11 revealed 
evidence of gallstones in the prone or erect 
position, or both, and in one instance no 
stones were visible in either position, but 
gallstones were found at operation. 

(2) The erect cholecystogram revealed 
evidence of gallstones which were not de- 
monstrable or clearly shown in the prone 
position in 3 cases, an incidence of 2.8 per 
cent. 

(3) In the 105 cases the erect cholecys- 
togram yielded one instance of the floating 


EVALUATION OF ERECT POSITIONING IN CHOLECYSTOGRAPHY 


type of gallstones, an incidence of 0.95 per 
cent. 

(4) Erect positioning in cholecystog- 
raphy was of diagnostic value in about 8 
per cent of the cases. 

(5) In the presence of minute stones or 
of granular or sedimented bile, erect chole- 
cystography may be of inestimable value in 
demonstrating shadows at the bottom of 
the gallbladder. 

(6) The importance of utilizing the 
erect compression technic for demonstra- 
tion of the ptosed gallbladder which is 
partly or wholly overshadowed by the pel- 
vic bones is emphasized. 

(7) Erect positioning as a routine ma- 
neuver in cholecystography is stressed as es- 
sential for a thorough investigation of the 
gallbladder. It often aids in eliminating 
extraneous shadows as well as contributing 
to the portrayal of gallstones which could 
not otherwise be demonstrated. 


747 Lake Drive. 
Baltimore 17, Md. 


SUMARIO 


Justipreciaciédn Diagndstica de la Posicidn Erguida en la Colecistografia 


Para los estudios de la vesicula biliar 
recomiéndase como procedimiento sistema- 
tico la colecistografia en la _ posicién 
erguida. En 3 de los 105 casos en que fué 
empleada (2.8 por ciento), revelé signos de 
calculos biliares que no se descubrian o 
aparecian claramente en la posicién prona. 
En conjunto, se consider6é que tenia im- 
portancia diagnéstica en 8 por ciento 
aproximadamente de la serie. En un solo 
caso (0.95 por ciento), se descubrieron 





calculos flotantes en la vesicula. Los 
colecistogramas tomados en la posicién 
erecta son también de mucho valor para el 
reconocimiento de calculos pequeiios, 
granulos o sedimento biliar que, al ponerse 
de pie el enfermo, suelen gravitar al fondo 
de la vesicula biliar y agrumarse en un 
grupo que puede observarse con mayor cla- 
ridad. También permiten aplicar la com- 
presién para desembarazar a la vesicula de 
las sombras eclipsadoras de la pelvis ésea. 


Observations on Prediction of Fracture Site in Head Injury’ 
E. S. GURDJIAN, M.D., J. E. WEBSTER, M.D., and H. R. LISSNER, M. S. 
Detroit, Mich. 


N PREVIOUS papers, studies of deforma- 

tions of the skull following impact were 
reported (1, 2, 3). Results were obtained 
by applying a_ strain-sensitive lacquer 
(stresscoat) to the external and internal 
surfaces of the skull. Cracks appear in the 
lacquer when adequate tensile stresses occur 
in the underlying bone. Such cracks on 
the outer coating of lacquer result from 
outbending; those appearing on the inside 
of the skull are due to inbending. Pre- 
viously reported also was (4) an experi- 
mental study which showed that, for the 
determination of deformation patterns, re- 
liable results are obtained with the use of 
freshly dried human skulls. 

Following impact there is always an 
area of inbending immediately beneath and 
around the point of the blow. If the 
energy is adequate and if the velocity is 
sufficiently high, this area of inbending may 
fail, resulting in a depressed fracture. If 
the inbending is not severe enough to 
cause a fracture at the boundary of 
the inbended area, the skull rebounds. 
The inbending about the point of the blow 
is associated with discrete areas of out- 
bending peripheral to the area of inbending. 
This outbending may be severe enough to 
cause tearing-apart forces of such magni- 
tude that a linear fracture results. The 
fracture line thus produced then extends 
both toward the point of impact and in the 
opposite direction. It has been repeat- 
edly shown, both clinically and experi- 
mentally, that linear skull fractures, 
occur at right angles to the maximum 
tensile stress produced by outbending of 
the skull at a distance from the point of 
impact. 

As has been pointed out previously, the 
type of fracture depends upon the velocity 
of the blow, provided there is adequate 
energy. Within certain limits, the greater 
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the velocity, the more localized the defor- 
mation at the area of impact and the 
greater the likelihood of perforation and 
depression. The shape of the object may 
influence the pattern of deformation, but 
the velocity of the blow is the factor mainly 
responsible for the type of fracture ob- 
tained, 7.e., depressed or linear. With 
low-velocity impacts, when the energy is 
great, stellate fracture with depression 
of extensive areas of skull surface takes 
place, but the mechanism of production 
of such a depression is different than that 
of a depression or perforation caused by 
a high-velocity blow (5). 

In the present contribution, we have 
delineated the area of primary stress level 
(weakest area) following low-velocity im- 
pact in twelve regions into which the skull 
surface has been divided. The surface 
shown in these twelve regions is that 
usually subject to impact during violence. 
Indirect blows to the base of the skull as 
a result of body and spine injuries or of 
blows upon the lower jaw were not studied. 
The neck-skull junction in the living may 
influence the deformation patterns, and 
repeated impacts occurring within micro- 
seconds of one another in deceleration 
blows, as in auto accidents, may also 
result in more complicated patterns. The 
basic mechanism of skull fracture must be 
the same, however, in spite of these pos- 
sibilities. Tests were conducted on 100 
randomly selected adult skulls (5, 6), 
each skull being given a deceleration blow 
in each area, with special care to ensure that 
every part of every area was struck many 
times. Mid-line areas and those on the 
left side were used because of symmetry. 
If the area of impact is known, a prediction 
of the location of a linear fracture may be 
made with a reasonable degree of ac- 
curacy. By the same token, if the posi- 
tion of the linear fracture is known, the 
point of impact may be determined. 


226 





: 
: 

















MID- FRONTAL 
BLOW 





























Fig. 1. Midfrontal Blow 


1, Fracture above the right or left orbit, initiated in the neighborhood of the supra-orbital 


notch, extending toward the point of blow and into the base of the skull. . 74 
2. Mid-line fracture initiated in the frontonasal junction and extending toward the point of 

blow and toward the base of the skull 9% 
3. Horizontal fracture in the right or left temporal area, extending toward the side of the 

orbit... 11° 
4. Horizontal fracture in the left or right lateral frontal area ati 3°, 
5. Curvilinear fracture partially surrounding the point of blow... 2% 


6. Fracture of the upper jaw, on the right or left side in the vicinity of the infra-orbital 
notch... ; 1” 
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Fig. 2. Anterior Interparietal Blow 
1. Fracture in the right or left parieto-temporal region directed toward the point of blow and 
toward the base of the skull Se gid 65% 
2. Fracture in the right or left anterior parietal region, extending toward the point of impact 
and toward the posterior portion of the zygomatic arch 29% 
3. Mid-line fracture extending from the frontonasal junction toward the point of impact and 
toward the base of the skull in the mid-line 4% 
4. Mid-line fracture extending anteriorly from the occipital region and the occipital base of 
the skull 1% 
5. Fracture in the region of the supra-orbital notch on the left or the right side, extending 
toward the point of blow and toward the base of the skull 1% 
The skull has been divided into four frontal, right and left high anterior pa- 


rectangular areas along the mid-line and 
four on either side. The mid-line areas 
are midfrontal, anterior interparietal, pos 
terior interparietal, and midoccipital; the 
lateral are right and left frontal, anterior 
parietal, posterior parietal and parieto- 
occipital. The mid-line areas can further 
be subdivided into right and left medial 


rietal, right and left high posterior parietal, 
and right and left high parieto-occipital. 
It was felt, however, that such a division 
would further complicate the subject mat- 
ter and make it difficult to discuss the 


patterns resulting from mid-line blows. 
With the predictions from blows in the 
mid-line, the percentages are given in a 
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POSTERIOR 
INTERPARIETAL 
BLOW 

















Fig. 3. Posterior Interparietal Blow 


1. Fracture beginning in the right or left parieto-temporal region, extending toward the point 
of blow and down into the base of the skull. (Such a fracture is directed more horizontally than 


a fracture from an anterior interparietal blow. 


inferior direction. ). 


The latter fracture would be more in a supero- 


46°, 


2. Fracture beginning high in the right or left midparietal region and extending toward the 


point of blow and toward the base of the skull. 18% 
3. Mid-line fracture extending anteriorly from the occ ipits al region lo 
$. Fracture high in the right or left posterior parietal area, extending toward the ear 16%; 
5. Mid-line fracture beginning. in the anterior interparietal region 3 ¢ 
6. Horizontal fracture well forward in the right or left temporal area 3" 
= > 


7. Curvilinear fracture partially surrounding the point of blow. 


8. Fracture beginning just above the right or left ear and extending toward the point of im 


pact and into the petrous bone 


1‘ 


9. Fracture in the right or left parieto-occipital region, extending toward the point of impact 


and toward the occipital base 


10. Transverse fracture crossing the mid-line just in front of the posterior interparietal 


region 


manner which should apply either to the 
right or left side, depending upon whether 
the blow was to the right or to the left of 
the mid-line, respectively. 

Basal fractures, in general, are exten- 
sions of fractures beginning in the vertex. 
They may be very extensive. With blows 
in the frontal area, a basal fracture tends 
to traverse the skull anteroposteriorly and 
may be much greater in extent than the 
portion of the fracture on the vertex. 
Occipital blows also result in extensive 
basal fractures, usually running from the 





1°; 


1! 


posterior aspect of the skull anteriorly 
toward the anterior and the middle fossae 
Blows on the side of the head produce 
basal fractures which traverse the base 
from side to side. 

A study of Figures 1l-S indicates that 
isolated fractures of the base unassociated 
with vertex fractures may be produced by 
blows in the parietal and occipital areas of 
the head. Parietal blows result in isolated 
fractures of the base in 2 per cent of the 
cases according to our studies. Occipital 


blows result in transverse fracture of the 
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MID-OCCIPITAL 
BLOW 

















Fig. 4. Midoccipital Blow 


1. Mid-line fracture extending from the foramen magnum toward the occiput and toward 


the mid-line base 


the point of impact and toward the base 


29% 


2. Fracture of the occipital base beginning to the right or left of the foramen magnum toward 


38% 


3. Horizontal fracture beginning in the lower right or left anterior parietal area and extending 
toward the occiput and down to the temporal area... Ff 15% 
4. Transverse basal fracture through the foramen magnum beginning at the right or left 


side ; / 5% 

5. Mid-line fracture through occipital region above the point of blow. . 4% 

6. Curvilinear fracture in the occipital region partially surrounding the point of blow 3% 

7. Fracture in the right or left parieto-occipital region, paralleling the parieto-occipital 

siture 5% 

8. Vertical fracture well forward in the temporal area on the right or left side 1% 
base through the foramen magnum in tested. This resulted from an occipital 
about 5 per cent of cases. Frontal blows, blow. A vertical fracture in the anterior 


as shown in the accompanying figures, 
are associated with extensive stresses of 
the roof of the orbit on either side, and 
these forces may result in comminution of 
the cribriform plate region. 

Evidence of contrecoup fracture was 
obtained in only one of a hundred skulls 


temporal area was predictable on the 
basis of this particular skull. Our study 
indicates that the isolated contrecoup frac- 
ture must be rare, but contrecoup patterns 
are more common when there is also a 
coup pattern at the area of impact. 
Figures 1—-S show in summary the data 
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LEFT FRONTAL 
BLOW 
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Fig. 5. Left Frontal Blow 


(In right-sided blows, all fractures would of course appear on the right side in the position listed 
below. ) 
1. Vertical fracture in the left temporal area, extending toward the point of impact and toward 


the base of the skull. patete 32° 
2. Fracture through the roof of the left orbit, extending toward the point of the blow and 
toward the anterior fossa 35° 


3. Horizontal fracture, low in the left temporo-parietal region, extending toward the orbit. .5 
4. Fracture initiated in the roof of the right orbit and extending toward the point of blow 
3 


across the mid-line.... 3% 
5. Transverse basal fracture through condyloid process of the temporal bone to the left 
base . ne pee 3°% 
6. Mid-line fracture beginning at the frontonasal junction and extending toward the base 
and toward posterior mid-line 1% 


7. Curvilinear fracture in the left frontal area, partially surrounding the point of blow 1% 
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LEFT ANTERIOR 
PARIETAL 
BLOW 




















Fig. 6. Left Anterior Parietal Blow 


1. Fracture through the left temporal region, slanting up and back to the point of blow and 


toward the base of the skull. . ; ; ; fhe eer 83% 
2. Horizontal fracture in the left temporal region, extending toward the point of blow and 
toward the lateral aspect of the orbit ; cipacpiacen a 
3. Fracture beginning low in the anterior parietal region near the posterior border of the 
zygomatic arch, extending toward the point of blow and into the petrous bone van 


4. Fracture through the roof of the left orbit, extending toward the point of blow. . 2% 
5. Transverse fracture through the condyloid process of the temporal bone at the base 1% 
6. Fracture low in the left posterior parietal region, extending toward the point of blow and 


toward the occipital base 1% 


obtained regarding the probable positions low-velocity blows to the adult skull may 
of linear fractures due to blows in any of be useful in predicting the location of a 


the locations covered by this study. linear fracture or determining the position 
of a blow which produced a given fracture. 
ae If the location of the point of impact is 


The results of this investigation of known, the position of the fracture may 
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LEFT POSTERIOR 
PARIETAL 
BLOW 



















Fig. 7. Left Posterior Parietal Blow 


1. Fracture in the left temporal region, extending almost horizontally toward the point of 
blow and extending also downward toward the base.... 70% 
2. Fracture beginning low in the left posterior parietal area and extending toward the point 


of blow and to the region of the left ear. 


3. Fracture low in the left parieto-occipit: ul region, extending 


occipital base . 


16% 
to the point of blow and the 
6°; 


4. Curvilinear fracture in the left posterior pariet: il area, partially surrounding the point of 


blow. 


4% 


5. Fracture crossing the mid-line, extending along the line from the point of blow toward the 


right temporal region . 


2% 


6. Fracture in the occipital base to the left of the foramen magnum and directed toward the 


point of impact. 


1% 


7. Fracture in 1 the occipital base to the right of the foramen magnum, directed toward the 


point of impact and extending around the foramen magnum 1% 


be predicted with a certain degree of 
accuracy. 

Many fractures are initiated in the 
temporoparietal areas on the one or the 
other side. The more vertically placed 
fractures and those slanting slightly for- 
ward are from frontal blows, and the more 


horizontal fractures are those resulting 
from blows in the more posterior portions 
of the head, 7.e., the anterior and posterior 
parietal and parieto-occipital areas. 

In mid-line positions, it is important to 
remember that a blow to one side or the 
other of the mid-line will result in ipsi- 













LEFT 
PARIETO-OCCIPITAL 
BLOW 

















Fig. 8. Left Parieto-Occipital Blow 


Fracture in the occipital base to the left of the foramen magnum, extending toward the 
55° ‘ 


] 
point of impact 
2. Horizontal fracture beginning in the left temporal area and extending toward the point 


of impact 11% 
3. Curvilinear fracture partially surrounding the point of blow 10% 
4. Fracture of the occipital base to the right of the foramen magnum and directed toward 
the point of blow and passing around the foramen Ste 
5. Horizontal fracture beginning low in the left anterior pi irietal area. w/, 
6. Horizontal fracture just above the left zygomatic arch, extending toward the sale’ of 
impact ; : 3% 
7. Fracture of the occipital base, extending from the middle of the foramen magnum toward 


| RR ES a a oer Sek Re ee SC Se = 2% 
8%. Transverse fracture of the basilar process of the occipital in front of the foramen mag- 
num 2% 
26 


%. Fracture extending across the mid-line to the point of impact and toward the right ear. .2 
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lateral fractures discussed and shown in 


the diagrams. It is also important to 
remember that when a blow occurs near 
the border of an area arbitrarily outlined 
in the accompanying figures, it is well to 
consider the fracture position for the ad- 
jacent area in order to aid in the prediction 
of the most likely fracture location from 
such a blow. For instance, blows in the 
inferior and anterior portions of the left 
parieto-occipital area would mainly result 
in supero-inferior stresses in the temporal 
and low parietal regions, producing a 
horizontal fracture. 

Transverse basal fractures unassociated 
with vertex fractures occurred in 2 per 
cent of the skulls tested with lateral blows. 
With occipital blows, transverse basal frac- 
tures occurred in 5 per cent. 
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SUMARIO 


Observaciones Relativas a la Prediccidn del Sitio de la Fractura en los Traumatismos Cefalicos 


La investigacién de los golpes a poca 
velocidad en el craneo adulto aqui des- 
crita puede resultar fitil para predecir la 
localizaci6n de una fractura linealodetermi- 
nar el sitio de un golpe que produjo una 
fractura dada. Si se conoce la localizacién 
del punto de colisién, cabe predecir con 
cierta exactitud la posicién de la fractura. 

Ocho grabados muestran las probables 
posiciones de fracturas lineales debidas a 
golpes en doce zonas craneales: meso- 
frontal, interparietal anterior, interparietal 
posterior y mesoccipital, y frontal derecha 
e izquierda, parietal anterior, parietal 
posterior y parieto-occipital. 

Si las fracturas tienen su origen en las 
zonas temporoparietales, las mas verticales 
y las que se inclinan ligeramente hacia 
adelante proceden de golpes frontales, y 





las mas horizontales se deben a golpes en la 
posicién mas posterior de la cabeza, es 
decir, las zonas parietales anterior y pos- 
terior y parieto-occipital. 

Cuando se recibe un golpe cerca del borde 
de una de las zonas de la linea media, la 
fractura puede abarcar una zona adya- 
cente. Por ejemplo, los golpes en las por 
ciones inferior y anterior de la zona 
parieto-occipital izquierda _ resultarian 
principalmente en tensiones en lias regiones 
temporal y parietal inferior, acarreando 
una fractura horizontal. 

En 2 por ciento de los craneos comproba- 
dos con golpes en la posicién lateral, hubo 
fracturas transversas de la base que no 
fueron acompafiadas de fracturas del ver 
tice. En los golpes occipitales, hubo frac 
turas transversas de la base en 5 por ciento. 








Value of the Lateral Mid-Line Tomogram 
in Encephalography and Ventriculography' 


MAXWELL H. POPPEL, M.D., HAROLD G. JACOBSON, M.D., and STEPHEN B. DEWING, M_D. 
New York, N. Y. 


ATERAL visualization of the mid-line 
L structures in air-contrast studies of 
the cerebral ventricular system has long 
been a problem. In children, as a rule, 
good contrast with routine views is 
achieved (1), but in adults the third ven- 
tricle, aqueduct, and fourth ventricle are 
often not well demonstrated in the usual 
lateral stereoscopic projections. The prin 
cipal factor in this difference is thought to 
be the greater density of tissue and bone 
(particularly the mastoids) in adults. 
In addition, the presence of any consider 
able amount of subarachnoid air renders 
interpretation of the lateral roentgenogram 
very difficult. 

At best, occasional routine lateral stud- 
ies give a barely adequate outline of 
these structures, but most often one or 
more of them is not well enough seen to 
permit a complete analysis. The third 
ventricle is most often visualized, the 
fourth is less commonly seen, and the 
aqueduct is seldom noted in the routine 
lateral views. 

To overcome this handicap of unpre- 
dictable delineation of the mid-line struc- 
tures, many technics have been devised. 
These include special positioning (2, 3, 4), 
instillation of a more opaque contrast 
material (4, 5, 6), and intraventricular 
injection of saline to assist in forcing the 
trapped air to the desired position (7). 
Lateral tomography, however, is of all 
methods the easiest technically, the least 
time-consuming, and least taxing to the 
patient, while it avoids the confusing 
effects of overlying subarachnoid air and 
gives excellent results (8-12). 

In 1946 Epstein and Davidoff (8) pub- 
lished data on 45 cases, showing marked 
superiority of lateral tomograms over 


PaBLe [: COMPARATIVE StupY OF ROUTINE LATERAL 
VIEWS AND TOMOGRAMS FOR VISUALIZATION OF THIRD 
VENTRICLE, AQUEDUCT, AND FouRTH VENTRICLE 


Third Fourth 
Ven- Aque- Ven- 
tricle duct tricle 


Lateral superior 1 l 0 
Tomogram superior 19 $1 53 
Equal visualization 12 2 4 
No visualization in either view 0 18 5 
Visualization in lateral view 61 9 32 
Not visualized in lateral view 1 53 30 
Visualized in tomogram 62 14 57 
Not visualized in tomogram 0 1S 5 
No. of cases seen in both 

lateral view and tomogram 61 9 32 
No. of cases seen in lateral 

view 61 9 32 
No. of cases seen in tomogram 62 44 57 
No. of cases seen in neither 0 18 5 


ordinary lateral studies in demonstrating 
the air-filled chambers and cisterns in the 
mid-line. In our own experience visuali- 
zation of these mid-line cavities, which 
in routine lateral roentgenograms has 
in general been quite unsatisfactory, has 
proved so consistently adequate and su- 
perior in lateral tomograms that we have 
felt it necessary to adopt lateral mid-line 
tomography as a routine procedure in all 
air-contrast studies of the cerebral ventric- 
ular system. 

We have reviewed the pneumoenceph- 
alograms and ventriculograms done at 
the U. S. Veterans Hospital, the Bronx, 
New York, during the past half year, 
and in 62 cases have compared the lateral 
stereoscopic films (upright and recumbent) 
with the lateral recumbent tomogram. The 
plane selected is that corresponding to the 
midsagittal plane of the head, usually 6 to 
8 cm. from either side. With markedly 
asymmetrical heads or in cases of pro- 
nounced displacement of the mid-line struc- 
tures a specifically applicable plane can 
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Fig. 1. A normal pneumoencephalogram. The mid-line structures are just visible in the lateral view (A 
but are much obscured by subarachnoid air. The tomogram (B) is free from this drawback and reveals the 
mid-line structures with great clarity. Arrow points to the fourth ventricle in the tomogram. 


- Sa 


Fig. 2. A normal pneumoencephalogram. The mid-line structures are visualized in both lateral view and 
tomogram, but the latter is far superior. The foramina of Monro are seen in the tomogram (B) exceptionally 


well. Arrow points to the fourth ventricle. 


be chosen, if necessary, after viewing wet 
the preliminary sagittal film. 

The 62 cases forming the basis of this 
comparative study were consecutive ex- 
cept that those were excluded in which 
the amount of air entering the ventricular 
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system was insufficient to permit of any 
interpretation. The cases were graded 
on the relative degree of visualization of 
the third ventricle, aqueduct, and fourth 
ventricle and were analyzed to show the 
statistical superiority of the tomogram 
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Fig. 3. A case of left parietal tumor. 
and the fourth ventricle best of all (arrow). 
the fourth poorly, and the aqueduct not at all. 


In the tomogram (B), all of the mid-line chambers are well visualized, 
The standard lateral view (A) shows the third ventricle fairly well, 





Fig. 4. A case of cerebellopontine-angle tumor. 


duct with no filling of its more distal portion or the fourth ventricle. 


The tomogram (B) reveals a short, abruptly ending aque- 


This is a reliable finding in a tomogram, 


whereas failure to see an aqueduct or fourth ventricle in an ordinary lateral view is so common that it permits 


of no definite conclusion. 


both as to incidence of visualization and 
clarity of image (Table I). 
DISCUSSION 

Among the 62 cases studied, 49 showed 

the third ventricle betterin the lateral tomo- 

gram than in the standard lateral roentgen- 

ogram, 41 showed the aqueduct better, and 

53 showed the fourth ventricle better. In 


Arrow points to the amputated aqueduct in the tomogram. 


only 2 instances were the standard lateral 
views significantly superior, and in these 
cases flaws in the tomographic technic and 
misjudgments, inevitable in any large 
number of such procedures, were respon- 
sible. The incidence of visualization of 
the several chambers shows that tomog- 
raphy is most valuable in demonstrating 
the very parts which are least often re- 
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Fig. 5. A case of metastatic bronchogenic carcinoma in the cerebellum. In this ventriculogram both the stand- 
ard lateral view and tomogram show the third ventricle well, and the foramina of Monro are particularly well 
seen. The tomogram (B) is far superior, however, in demonstrating the short, amputated stump of the aqueduct 
The fourth ventricle and distal aqueduct are compressed by tumor and did not fill. Arrow points to the ampu- 
tated aqueduct in the tomogram 


producible in the ordinary lateral film, 
namely, the aqueduct and fourth ventricle. 
The incidence of failure to visualize was 
much lower in the lateral tomograms (see 
Table I). In no case was a chamber seen 
in a standard lateral view and not in the 
lateral tomogram. 

We are impressed with the fact that the 
lateral mid-line tomogram has, on a num- 
ber of occasions, proved the single most 
valuable film in a series of approximately 
twenty roentgenograms obtained routinely 
for ventriculography or encephalography. 
The tomogram has at these times either 
confirmed conclusively an impression 
gained from the standard films or has ac- 
tually enabled us to arrive at an accurate 
diagnosis hitherto only vaguely suspected 
(Figs. 4 and 5). We have no hesitation 
in saying that the lateral tomogram is the 
most important single roentgenogram made 
in air-contrast studies of the brain. 

We would also like to emphasize the 
value of lateral mid-line tomography in 
outlining vital structures of and within 
the skull, such as the crista galli, the crib- 
riform plate, the sphenoid sinuses, the region 
of the sella turcica, the clivus, the area of 





the foramen magnum, the floor of the 
posterior fossa, and the odontoid process 
of the second cervical vertebra. The 
tomogram may be of importance in de- 
termining the presence or absence of 
platybasia or basilar impression. 


SUMMARY AND CONCLUSIONS 

1. Sixty-two air contrast studies of the 
brain were analyzed to demonstrate the 
striking superiority of the lateral mid-line 
tomogram over standard and stereoscopic 
lateral views in outlining the mid-line 
cavities. 

2. The performance of lateral mid-line 
tomography is an easy, quick, inexpensive 
technic, when available, that so enhances 
the value of pneumoencephalography and 
ventriculography that its use should be 
routine in all such studies. 

3. Lateral mid-line tomography is also 
advantageous in delineating other im- 
portant intracranial and adjacent mid-line 
landmarks. 
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SUMARIO 


Valor de la Tomografia Mesolineal Lateral en la Encefalografia y la Ventriculografia 


Los tomogramas mesolineales laterales 
presentan, segtin se ha observado, ventajas 
precisas sobre las radiografias laterales 
corrientes y estereoscépicas para demarcar 
los tejidos de la linea media en los estudios 
con contraste aéreo del sistema ventriculo- 
cerebral. Sesenta y dos casos fueron 
estudiados con ambas técnicas. En 49, los 
tomogramas laterales revelaron el tercer 


ventriculo mejor que las vistas laterales 
corrientes; en 41, obttiivose mejor visua- 
lizacién del acueducto de Sylvio y en 53 
mejor visualizacién del cuarto ventriculo. 

Los tomogramas laterales de la linea 
media resultan ademas ventajosos para de- 
linear otros importantes puntos de referen- 
cia de la linea media en el craneo y adya- 
centes. 
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Osteochondritis Dissecans of the Supratrochlear Septum’ 


PAUL W. MORGAN, M.D. (D.A.B.R.) 
Mason City, Iowa 


RIOR TO THE discovery of the roentgen 
yan Pfitzner described an inconstant 
accessory bone, recognized on anatomical 
specimens, lying posterior to and near the 
supratrochlear fossa of the elbow. This 
accessory bone he labeled ‘‘sesamum 
cubiti.”” The name has been applied until 
recent years to a process which is now 


an unusually thin supratrochlear septum. 

The supratrochlear (olecranon) fossa in 
this disease presents a characteristic roent- 
genographic picture, subject to certain 
variations in individual cases. The ap- 
pearance is that of a radiolucent area, free 
of bone trabeculations and sharply out- 
lined at its outer borders by a definite 





Fig. 1. Right elbow before treatment. 


recognized as osteochondritis dissecans of 
the supratrochlear septum. It has been re- 
ferred to previously also as a “loose body” 
within the elbow joint, and in one case 
as being associated with osteochondro- 
matosis. The findings in these cases are 
now regarded as due not to an accessory 
bone but to a true aseptic necrosis similar to 
that recognized frequently in other bone 
structures. In the case of the elbow, the 


changes are believed to be associated with 
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Note the area of osteochondritis dissecans 
surrounded by definite bony ring. 


bony ring, which at times may appear 
serrated. Occupying the radiolucent area 
are one or more dense, sclerotic fragments 
of bone. Depending on the stage of the 
disease, these bone fragments may be 
incompietely or completely detached from 
the surrounding normal bone. They may 
be seen, with the aid of lateral and oblique 
projections, lying within the foramen in 
the fossa, or in other cases they may have 
separated from their original position to 
lie anywhere within the elbow joint. 





, 





Pau, W. MorGANn 


Fig. 2. 


Most frequently, however, if the frag- 
ments have migrated, they lie posterior to 
the lower end of the humerus. 

The following case is added to the few 
previously reported. 


CASE HISTORY 


G. L., a 40-year old farmer, presented himself with 
swelling and tenderness of the right elbow and a 
history of intermittent episodes of pain since the 
age of thirteen. No definite history of injury could 
be elicited, though the present attack was evidently 
initiated by the prolonged use of a hammer. Ordi- 
narily the attacks had lasted only a few days and then 
gradually subsided, but in this instance the symptoms 
were more prolonged and severe. 

Physical examination revealed a general thicken- 
ing of the structures of the posterior aspect of the 
right elbow. Full pronation and supination were 
present, but there was a 20 degree limitation of 
complete extension, and 10 degree limitation of 
flexion. 

Roentgenograms showed the typical changes of 
osteochondritis dissecans of the supratrochlear 
septum as described above. Mild osteoarthritic 
changes of the articular surfaces of the elbow joint 
were also present. Views of the left elbow for com 
parison showed a thin supratrochlear septum but no 
evidence of osteochondritis dissecans. 

Surgical removal of the loose fragments of bone 
was followed by almost complete relief of pain, al- 


February 1953 


Right elbow following surgical removal of the loose bone fragments. 


though one year later there was still an occasional 
mild ache, attributable probably to the osteoarth- 
ritis. No limitation of motion was present. 

Microscopic sections of the surgically removed 
tissue revealed a necrotic fragment of bone which 
was covered along one edge by articular cartilage. 
The cartilage showed a moderate degree of fibril- 
lation of the matrix and in some areas there appeared 
dense clustering of the enclosed cartilage cells. 
Diagnosis: Compatible with osteochondritis dis- 
secans. 


DISCUSSION 


Anatomically, the capsule of the elbow 
joint is attached posteriorly above the 
olecranon fossa and anteriorly above its 


counterpart, the coronoid fossa. Thus, 
any fragment of bone which is detached 
from the supratrochlear fossa may migrate 
to lie anywhere within the elbow joint. 
The etiology of osteochondritis dissecans 
in this location is obscure. Usually there 
is no definite single traumatic incident, 
but frequently there is a history of repeated 
types of motion or usage of the extremity. 
Whether the use of the hammer in the 
case reported here was causative or 
whether it merely increased symptoms of 
a process already present cannot be stated. 
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Fig. 3. Left elbow in anteroposterior view 
for comparison. There is a thin supra- 
trochlear septum but no evidence of osteo- 
chondritis dissecans. 


It may be that there is a predisposition to 
the disease on the basis of a congenitally 
thin septum. It is true that in the ma- 
jority of reported cases there has been 


an unusually thin septum in the opposite 
or normal elbow. Frequently there is 
even a patent foramen though no loose 
body can be demonstrated. 


SUMMARY 

A case of osteochondritis dissecans of the 
supratrochlear septum is presented, show- 
ing typical roentgenographic findings. 
Points in common with other reported 
cases include pain in the elbow, limitation 
of motion, and recovery following surgical 
removal of the loose bone fragments 


Norte: Grateful acknowledgment is made to Dr. Car! 
Gillies of University Hospitals, lowa City, for his in- 
terest and advice 


12 Brick and Tile Bldg. 
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SUMARIO 


Osteocondritis Disecante del Tabique Supratroclear 


Preséntase un caso de osteocondritis del 
tabique supratroclear, acusando el tipico 
cuadro radiografico, a saber, una zona 
radioluciente, sin trabéculas déseas, de- 
marcada netamente por un anillo éseo bien 
definido y ocupada por densos fragmentos 


esclerosados de hueso. Los puntos clinicos 
compartidos con otros casos comunicados 
fueron el dolor en el codo, la limitacién de 
los movimientos y la reposicién consecu- 
tivamente a la eliminacién de los frag- 
mentos 6seos sueltos. 








Calcification about the Wrist Associated 
with Acute Pain (Periarthritis Calcarea) 


A Clinical and Roentgenological Study! 


BELA GONDOS, M.D.? 
Washington, D. C. 


ALCIUM DEPOSITS about joints with 
penser acute pain are generally 
considered to be a clinical and pathological 
entity (4, 5, 6, 10, 11). The disease is ap- 
parently a self-limited one, and the symp- 
toms generally subside within two weeks. 
If an operation is performed, a substance of 
varying consistency, containing calcium 
salts, will be found. The shoulder is the 
most commonly involved area and reported 
clinical and pathological observations 
chiefly concern this localization. There is, 
however, an increasing number of recent 
publications dealing with calcification about 
other joints, associated with an acute (or 
subacute) painful condition. These pub- 
lications indicate an involvement of almost 
all the joints of the extremities. 

Observations at the Army Dispensary, in 
the Pentagon (Washington, D. C.), have 
revealed that calcification about joints 
other than the shoulder, while not com- 
mon, is far from being a rarity. A review 
of the two-year period July 1, 1949, to 
June 30, 1951, showed 84 cases involving 
the shoulder, 9 the hip, 9 the elbow, 7 the 
wrist, 6 the knee, and 2 a finger. With 
greater attention to this possibility in acute 
painful conditions of the joints, and the 
taking of different oblique films of the af- 
fected area for the discovery of calcifica- 
tion, more cases of this sort are being found, 
and it is our impression that the occurrence 
is more frequent than is indicated by the 
above figures. 

In this paper we are concerned primarily 
with calcium deposits about the wrist. 
This anatomical area occupies fourth place 
in point of incidence in our series. It is 
felt, however, that incidence alone is not 
an adequate expression of clinical sig- 
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nificance, which is better emphasized by the 
particular differential diagnostic difficulties 
encountered in this area. Our report is 
based on 8 cases, 5 of which will be pre- 
sented in detail. (Case IV was first ob- 
served prior to the two-year period repre- 
sented by the figures given above and is not 
included in them.) 


CASE REPORTS 


Calcium Deposit in the Area of the Flexor Carpi 
Ulnaris Tendon: 

Case I: A 52-year-old white male gave a four- 
day history of gradually developing pain over the 
radial aspect of the left wrist, followed two days 
later by similar pain on the ulnar side, over the pisi- 
form bone. The latter area was slightly swollen at 
the time of observation. Tenderness could be 
elicited by local pressure in both regions. There 
was no increased heat or redness. 

The patient is a golf player, but did not recall any 
recent injury. Several years earlier he had suffered 
a superficial laceration on the volar aspect of the left 
wrist, and on examination a scar was visible on the 
ulnar side, just over the pisiform bone. A tentative 
diagnosis of ‘‘arthritis’’ was made. 

X-ray examination showed a homogeneous cal- 
cific shadow, measuring 2 X 6 mm., anterior to the 
pisiform bone, in the region of the flexor carpi ul- 
naris tendon (Fig. 1), and a smaller calcification 
adjacent to the anterolateral aspect of the scaphoid 
(Fig. 2). According to the location, this latter 
might be related to the abductor pollicis longus ten- 
don or the radial collateral ligament. 

Heat was applied, but immobilization could not 
be carried out. After one week all complaints had 
disappeared. X-ray films three months later showed 
minimal residual calcification adjacent to the pisi- 
form bone and complete disappearance of the cal- 
cium deposit adjacent to the scaphoid. 


Case II: A 36-year-old white male complained 
of pain of one-day duration in the volar-ulnar aspect 
of the right wrist. There was no history of injury. 
On clinical examination, slight swelling, crepitation, 
and point tenderness were found in the painful area. 


2 Roentgenologist, Army Dispensary, the Pentagon, Washington, D. C. 
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Figs. 1 and 2. Case I. Fig. 1. Homogeneous calcific shadow anterior to the pisi- 


form bone in the region of the flexor carpiulnaris tendon. Fig. 2. 


2. Smaller calcification 


adjacent to the anterolateral aspect of the scaphoid 


There was no redness or increased local heat. 
Severe pain was elicited by dorsal flexion of the 
wrist. A preliminary diagnosis of acute tenosyno- 
vitis was made. 

On x-ray examination a linear calcification, meas- 
uring 2 X 10 mm., was demonstrated in the ulnar 
aspect of the palm, ending just anterior and medial 
to the pisiform bone (Fig. 3). 

Treatment was by immobilization for four days, 
and after a week the patient was symptomless. A 
control film fifteen months later revealed complete 
disappearance of the calcium deposit. 


Calcium Deposit in the Area of the Flexor Carpi 
Radialis Tendon: 

Case III: A 38-year-old white male experienced 
gradually increasing pain in the radial-volar aspect 
of the right wrist for three weeks. This had become 
worse during the last two days, due, the patient be- 
lieved, to lifting and pushing about heavy furniture, 
in the process of moving. The pain was felt on volar 
and radial flexion, and the patient was not able to 
grasp with the right hand. On physical examina- 
tion a hard mass was palpable on the radial-volar 
aspect of the wrist. This area was markedly tender. 

A lateral film of the right wrist revealed an oval 
calcific shadow, measuring 10 X 15 mm., located in 
the soft tissues anterior to the radiocarpal joint 
(Fig. 4). On the anteroposterior film it is visible in 
the projection of the radionavicular joint (Fig. 5). 
This location conforms with that of the flexor carpi 
radialis tendon, 

Diathermy was instituted and the patient’s com- 





Fig. 3. Case II. Linear calcifica- 
tion in ulnar aspect of the palm end- 
ing just anterior to the pisiform bone. 


plaints disappeared after ten days. No mass or 
tenderness was palpable at that time. X-ray films 
taken seven months later revealed disappearance of 
the calcification except for a small residuum. The 
patient was without symptoms at that time. 








Figs. 4 and 5. Case III. 
tendon. 
the radiocarpal joint. 
of the radionavicular joint. 


s 





Figs. 6-8. 
area of calcification conforming in location with the common flexor tendons and their sheaths. 
showing residual calcification three and a half years later. 


Case IV. Figs. 6 and 7. 


Calcium Deposit in the Area of the Common Flexor 
Tendons: 

Case IV: A 46-year-old white male was first seen 
in the Army Dispensary three and a half years ago. 
At that time he had an acute painful swelling and a 
palpable, extremely tender mass on the volar aspect 
of the left wrist. There was no history of injury. 
X-ray examination revealed a sharply defined area 
of calcification, measuring 1.0 * 1.5 cm., in the soft 
tissues on the volar aspect of the left wrist (Fig. 6). 
In the anteroposterior film this appeared projected 
into the joint between the lunate and the triquetral 
bones, and somewhat proximal to it (Fig. 7). The 
location conforms with that of the common flexor 
tendons and their sheaths. Another small calcific 


shadow was seen just lateral to the articulation be 
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Lateral and anteroposterior views of left wrist showing sharply defined 
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Calcium deposit in the area of the flexor carpi radialis 
The lateral film (Fig. 4) shows the calcification in the soft tissues anterior to 
In the anteroposterior view (Fig. 5) it is visible in the projection 





Fig. 8. Film 


tween the scaphoid and the greater multangular, 
occupying the region which conforms with the area 
of the radial collateral ligament or the abductor 
pollicis longus tendon. There was no history of 
complaints referable to this latter deposit. Symp 
toms disappeared after immobilization for one 
week. 

Recently this patient was again seen with pain 
in the left elbow and wrist, foliowing an injury. 
Films of the left wrist at this time revealed a curved, 
linear, calcific shadow on the volar aspect of the 
first row of the carpal bones (Fig. 8). On a compari- 
son of this film with the previous ones, this shadow 
was found to represent a part of the calcification 
seen on the film taken three and a half years earlier. 
Evidently the present deposit is a residuum of the 
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Figs. 9 and 10. Case V. Calcium deposit in the area of extensor carpi ulnaris tendon 
demonstrable only in lateral (Fig. 9) and oblique (Fig. 10) views 


former calcific deposit. No mass was palpable at 
this time, and there were no complaints referable to 
the residual calcification. The other calcium deposit 
previously seen lateral to the articulation of the 
navicular and the greater multangular had com- 
pletely disappeared. At this time a new small linear 
calcification was discovered just lateral to the greater 
multangular. This was still present, but somewhat 
diminished in size, sixteen months later. There was 
no history of pain, tenderness, or swelling in this 
area. 


Calcium Deposit in the Area of the Extensor Carpi 
Ulnaris Tendon: 

Case V: A 34-year-old white male gave a history 
of falling one month previously, while bowling, and 
landing with his palms in dorsal flexion. He had 
had pain on the dorsal aspect of both wrists since. 
Recently this had become more severe on the left, 
being localized just distal to the styloid process of 
the ulna. There was a circumscribed swelling but 
no redness or increased heat over this area. A 
preliminary clinical diagnosis of ‘‘?ganglion’’ was 
made. 

When seen in the x-ray department four days 
later, the patient had moderate tenderness on the 
dorsal aspect of the left wrist, just medial to the 
styloid process of the ulna. This area conforms with 
the location of the extensor carpi ulnaris tendon. 
There was no evidence of swelling, redness, or in- 
creased heat at that time. Voluntary palmar and 
dorsal flexion was limited, the latter being more 
impaired than the former. Pain could be elicited 
by passive movement, both in forced dorsal and 
palmar flexion. The patient claimed that, when the 
hand was in dorsal flexion, he was unable to push 





any heavy object with his palm, because of the 
severe pain. 

X-ray examination revealed a hazy calcific density 
dorsal to the proximal row of carpal bones (Fig. 9). 
This calcification was seen on the lateral film only, 
and could not be identified on either anteroposterior 
or postero-anterior films. An oblique view showed 
it to be dorsal to the triquetral (Fig. 10). (This 
latter film was actually taken one week later, but 
the calcification showed no significant change in 
size or character.) 

One week later the pain and most of the limitation 
of motion had disappeared, but there was still slight 
tenderness over the extensor carpi ulnaris tendon 
The calcification was still present but somewhat di- 
minished in size. It had completely disappeared 
one month following the first x-ray examination. 

This patient also gave a history of ‘‘terrific’’ pain 
in the left hip three years previously, which had sub- 
sided after one week. Diathermy and immobiliza- 
tion were used at that time. One month before his 
recent admission the pain in the left hip had re 
curred, though it was not as severe as on the first 
occasion. Examination revealed no limitation of 
motion, but tenderness could be elicited by deep 
pressure applied medial to the ischial tuberosity 
X-ray films disclosed a spur-like calcium deposit 
adjacent to the inferior margin of the left acetab- 
ulum, which was interpreted as being in the cap 
sular ligament (Fig. 11). This patient also has cal 
cium deposits in the right shoulder, in the region of 
the supraspinatus tendon, 


DISCUSSION 
There are few reports in the literature of 
calcium deposits in the tendino-capsular 
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Fig. 11. Case V. Left hip of patient shown in 
Figs. 9 and 10, disclosing a spur-like calcium deposit 
adjacent to the inferior margin of the left acetabulum 


structures of the wrist. In 329 cases of 
calcium deposits around different joints, 
Sandstrém (10) found only 2 in which the 
wrist was involved. During a period of 
ten years, Key (7) found 3 examples of 
calcium deposits in the wrist, among 20 
cases involving joints other than the shoul- 
der. The relative incidence in Key’s 
series is similar to that in ours. Seiden- 
stein (12) described 15 cases of calcification 
in the wrist and hand with associated acute 
clinical symptoms. In 8 of these the cal- 
cium deposit was “‘‘along the course of the 
flexor carpi ulnaris at and about the pisi- 
form bone;” in another 5 the calcification 
occurred ‘‘along the course of the flexor 
carpi radialis at or about the greater mult- 
angular.”’ Milch and Green (8) cited a 
case of calcification of the flexor carpi ra- 
dialis tendon reported by Steindler, in 
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which a calcium salt deposit was found in 
the tendon sheath at operation. They 
also reported 4 other cases of calcification 
about the flexor carpi ulnaris tendon. In 
a recent publication, Aitken and Magill (|) 
described 6 cases of involvement of the 
flexor carpi ulnaris tendon; one of their 
patients was operated upon and ‘‘a large 
amount of liquified calcareous material’’ 
was removed from the tendon of the flexor 
carpi ulnaris muscle. 

Of our 8 cases, 4 showed involvement of 
the flexor carpi ulnaris tendon, and 2 of 
these (Cases I and II) have been presented 
in detail. Our experience that the flexor 
carpi ulnaris tendon is more commonly in 
volved than any other structure of the 
carpal area is in accordance with the scanty 
information obtainable in the literature 
Calcification in the area of the flexor carpi 
radialis tendon was observed on a single 
occasion (Case III). In Cases IV and V, 
the calcification occurred in the areas of 
the common flexor tendons and the exten 
sor carpi ulnaris tendon, respectively. 
These are believed to be the first reported 
cases of calcification related to these struc 
tures. 

Due to the changing concept of the un 
derlying pathology, there is no agreement 
as to the terminology of this disease. The 
term “‘periarthritis humeroscapularis”’ was 
used by Duplay (1872) for a shoulder dis 
ease which does not involve the joint itself. 
Since Duplay’s original description, lesser 
entities have been separated from this 
group—among them a disease characterized 
by calcification of the tendinous cuff of the 
small rotators, for which the name “‘bursi- 
tis calearea”’ is still used extensively. This 
term, however, gives an incorrect idea as 
to the underlying pathology, because in- 
volvement of the bursa, if it occurs, is sec- 
ondary to the pathologic process in the 
tendon. The name “‘peritendinitis cal- 
carea”’ was first used by Sandstrém, and 
seems to be adequate to the concept that 
the tendon is primarily involved. On the 
other hand, cases are reported with similar 
clinical symptoms where the calcium salt is 
deposited in the ligamentary-capsular struc- 
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tures, with no indication of any relation- 
ship to tendons or peritendinous tissues. 
In our experience, such a localization is 
more common in areas other than the 
shoulders. It seems that by partial adop- 
tion of Duplay’s original term, the name 
“periarthritis calcarea” would better cover 
the wider pathological concept of the 
disease than Sandstrém’s ‘‘peritendinitis 
calcarea.”’ 

The etiology of this condition is un- 
known. It is believed that the deposition 
of the calcium salt is actually the end-result 
of a necrobiotic process. This is based on 
pathological investigations which indicate 
that degeneration always precedes the 
calcium salt deposition (Codman, 3; Pe- 
dersen and Key, %). Codman thought 
that in the case of the shoulder, injury or 
overuse may initiate such a degenerative 
process of the tendons. ‘The striking fre- 
quency of bilateral distribution, as well as 
involvement of two or more structures of 
the same anatomical area, should also be 
considered in the etiology. In a large 
series of calcifications in the shoulder re- 
gion, Bosworth (2) found bilateral deposits 
in 46.6 per cent. Sandstrém reported bi- 
lateral calcification in 44.3 per cent. Our 
number of cases is too small for statistical 
evaluation, but it is worth mention that 
calcification in more than one location oc- 
curred in 4 cases. In 2 of these more than 
2 areas were involved. These observa- 
tions suggest some type of systemic dis- 
turbance (Sutro and Cohen, 13; Key, 7). 
Nevertheless, evidence of disordered cal- 
cium metabolism has never been found in 
this disease. Nor is there any indication 
that infection plays a part. Cultures 
taken from calcium deposits removed at 
operation have always been sterile (Key). 
It is believed that the inflammatory proc- 
ess is secondary to the calcium deposition, 
and probably the cause for pain and other 
clinical symptoms. The frequent finding 
of calcification around joints without symp- 
toms suggests that the calcium deposit it- 
self cannot be responsible, or at least not 
alone, for the clinical manifestations. 
Acute pain is the most prevalent com- 
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plaint, and it is generally because of this 
that the patient seeks medical attention. 
The pain may be violent, moderate, or 
slight. The area of tenderness is generally 
fairly well circumscribed and frequently can 
be localized to the region of one tendon. In 
involvement of the flexor carpi ulnaris, the 
tenderness is over or near the pisiform bone. 
Being the most prominent part of the 
medial-volar aspect of the wrist, this bone 
is easily palpable. 

There is always taterference with the 
joint movements, and in some cases joint 
motion may be completely suspended. It 
returns gradually with the subsidence of 
the other clinical symptoms. Swelling is 
apparently more frequently observed in 
the wrist than in other anatomical areas, 
probably because the tendino-capsular 
structures of the wrist are more superficial 
than those of other joints, particularly the 
shoulders. In Case V the swelling was so 
marked that it simulated a ganglion. In 
other cases (Cases III and IV) a definite 
mass was palpable, conforming with the 
calcific shadow seen on the x-ray film. In- 
creased heat and redness were found in | 
case. Elevation of the body temperature 
and increased sedimentation rate were re 
ported by Sandstrém and others 

The condition is frequently misdiag 
nosed as acute tenosynovitis, infectious 
arthritis, cellulitis, ganglion, etc. In acute 
painful conditions of the wrist, the possi 
bility of calcium salt deposition in the soft 
tissues is only exceptionally considered, 
and consequently x-ray examination is 
frequently omitted. The diagnosis ts based, 
however, on the x-ray findings. The 
roentgen appearance of the calcific shadow 
is similar to that in the shoulder area and 
elsewhere. It may be intensive or faint, 
and it may be well or indefinitely outlined 
Faint, ill-defined outlines generally indi 
cate an acute process, whereas intensive 
and well outlined shadows suggest old 
disease. In the acute cases, operation 
generally reveals a deposit of milky or 
pasty consistency. In chronic cases, on 
the other hand, the deposits are hard, 
like chalk or stone. Calcific shadows of 
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mixed character suggest the presence of 
both old and new calcium deposits. 

The location of the calcification on the 
x-ray film, supported by the findings on 
palpation, usually suggests the particular 
structure involved. The most common 
site is the area of the flexor carpi ulnaris 
tendon, the calcification being seen either 
just anterior to the pisiform bone (where 
the tendon has its insertion), or somewhat 
proximal to it. Postero-anterior, lateral, 
and oblique views are necessary for good 
visualization of the calcific shadow. Ob- 
lique views, with the dorso-ulnar aspect on 
the film, provide an excellent visualization 
of the pisiform bone and the adjacent soft 
tissues. Bosworth suggests fluoroscopy 
and spot films in the search for pathological 
calcification in examination of the shoulder. 
We also found it worth while to take dif- 
ferent oblique views, by which unsuspected 
calcification may be discovered. 

A characteristic feature of this disease is 
that it is self-limited, the symptoms usually 
subsiding within two weeks, sometimes 
within a few days. The clinical improve- 
ment is generally accompanied by gradual 
absorption of the calcium deposit, though 
at a slower rate. The density as a whole 
becomes fainter at first, indicating a gen- 
eral diminution of the calcium content, but 
its size does not diminish. Subsequently 
it becomes heterogeneous and fragmented. 
Finally the whole area of calcification be- 
comes smaller, gradually disappearing after 
a few weeks or months in most cases. 
Faint and poorly outlined calcific shadows, 
thought to be of more recent origin, dis- 
appear faster than the dense and well out- 
lined shadows of older deposits. Residual 
calcification, without any clinical symp- 
toms, may remain for an indefinite time. 
The complaints in our cases disappeared 
within two weeks, irrespective of whether 
or not any therapy was given. We did not 
see any reason to use x-ray treatment. 
Immobilization and heat treatments are 
the most common measures. The first 
generally brings an immediate relief of 
pain; the second probably supports the 
absorption of calcium salts. Because of 
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lack of infection, the administration of 
chemotherapy and antibiotics is not war- 
ranted. 


SUMMARY 

1. Eight cases of calcification in the 
wrist associated with severe pain are re- 
ported. In 4 cases the calcification oc- 
curred in the area of the flexor carpi ul- 
naris tendon. In the remainder, the areas 
of the flexor carpi radialis, the common 
flexor tendons, and the extensor carpi ul- 
naris tendon were involved. In one pa- 
tient, the calcium deposit was medial to the 
styloid process of the ulna. 

2. The simultaneous involvement of 
different structures is emphasized. 

3. The diagnosis is based on roentgen 
examination, which reveals a_ calcific 
shadow, intensive and well defined in the 
case of more chronic disease, fainter and ill- 
defined if the condition is acute. Failure 
to obtain an adequate examination may lead 
to improper therapy. 

4. The disease is a self-limited one. 
The pain generally disappears within two 
weeks, during which time the calcium de- 
posit may diminish in size or disappear. 

Note: The author is indebted to Irving Wein- 
traub, Major, M.C., and Albert C. Haas, Ist. Lt., 
M.C., for their assistance in the preparation of the 
text of this paper, as well as to the Armed Forces 
Institute of Pathology, Washington, D. C., for 
making the prints. 


1720 Connecticut Ave., N. W., 
Washington, D. C. 
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SUMARIO 


Calcificacién Carpiana Asociada con Dolor Agudo (Periartritis Calcdrea). Estudio Clinico y 
Roentgenoldgico 


Preséntanse 8 casos de calcificacién de 
la mufieca, unida a dolor intenso. En 4, 
la calcificaci6n tuvo lugar en la zona 
del tend6n del cubital anterior. En el 
resto, estaban afectadas las zonas del 
radial interno, de los tendones de los 
flexores comunes y del tend6én del cubital 
posterior. En 1 enfermo, el depdésito de 
calcio ocupaba una posicién medial a la 
ap6fisis estiloides del cfibito. En 4 casos, 
habia invasi6n simultanea de mas de uno 
de los componentes de la mufieca. 





El diagnéstico se basa en el examen 
roentgenolégico, que revela una sombra 
calcificada, intensa y bien definida cuando 
se trata de enfermedad mas crénica y mas 
débil y mal definida si el estado es agudo. 
A falta de un examen adecuado, la tera- 
péutica quizas sea desacertada. 

La enfermedad es autolimitada. El 
dolor desaparece generalmente en término 
de dos semanas, durante las cuales puede 
disminuir de tamafio o desaparecer el 
depdsito de calcio. 
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A Roentgen Study of the Effect of Exclusion of Pancreatic Juice 


from the Intestine on Gastrointestinal Motor Activity in the Dog' 


JOHN F. WEIGEN, M.D.,2 EUGENE P. PENDERGRASS, M.D., ISADORE S. RAVDIN, M_D., 
and THOMAS E. MACHELLA, M.D. 


Philadelphia, Penna. 


N A PREVIOUS study the effects of the loss 
I of both intrinsic and extrinsic secretions 
of the pancreas upon the roentgenologic 
appearance of the gastrointestinal tract of 
dogs were evaluated (11). Hyperglycemia 
in the depancreatized animals was asso 
ciated with a marked delay in gastrointes 
tinal motility. During insulin-induced 
hypoglycemia, normal, and at times rapid, 
gastric emptying and small-intestinal tran 
sit times were noted. In these experiments 
it was not possible to ascribe any of the 
effects observed to a loss of the external 
secretion of the pancreas because, if 
any were present, they could have been 
masked by the influence of the abnormal 
blood sugar levels. In order to study this 
problem further, the roentgen  pro- 
cedures were repeated with non-diabetic 
dogs in which the external pancreatic 
secretion was prevented from entering the 
intestine by ligation of the pancreatic 
ducts. 


MATERIAL AND METHODS 


The gastrointestinal tracts of three 
young adult dogs were examined roentgeno- 
graphically by the method previously de- 
scribed(11). Subsequently the animals were 
subjected to laparotomy* under intra- 
venous Nembutal anesthesia. The pan- 
creas and duodenal loop were exposed; 
the common duct and both pancreatic 
ducts were identified. The pancreatic 
ducts were ligated and the pancreas was 
separated from the duodenum throughout 
its length, its blood supply being left in- 
tact at each end. Omentum was inter- 
posed between the pancreas and the duo- 


ABLE I: Gastric EmMptyInGc Trme (GET) ANp Sma 
INTESTINAL TRANSIT Time (SITT) oF Docs Berore 
AND FOLLOWING LIGATION OF THE PANCREATIC Ducts 


Preoperative Postoperative 
Dog GET SITT GET SITT Day 


Number minutes minutes 
HH2 60 Rt) 100 100 g 
120 100 1) SI) 1] 
St) ) 10 Si) 14 
200* 200 22 
596 120 140 140 1H 9g 
60 200 60 2) 11 
100 120 120* 120) 14 
120 140 16 
612 100 1) 140 140 9 
120" 120 100* 100) 2 
140 140 120 160 14 
140* 100 A) 
* Indicates stomach was not empty when examina 


tion was terminated 


denum. The denuded areas of the gland 
were thus covered in an attempt to pro- 
vide a barrier to fistula formation between 
the pancreas and bowel. The abdomen 
was then closed. 

Following a one-week recovery period 
the roentgen examinations of the gastro- 
intestinal tract were repeated. Through- 
out the experiment the dogs were main 
tained on a routine kennel diet. 

Immediately following the last roentgen 
examination each dog was again sub- 
jected to laparotomy under intravenous 
Nembutal anesthesia. The pylorus and 
the duodenum distal to the pancreas were 
ligated. From the distal end of the closed 
duodenal loop the content was aspirated 
and analyzed for pancreatic enzymes. 
The pylorus, duodenum, and pancreas were 
then removed, and the animal was ex- 
sanguinated. 


! From the Department of Radiology, the Harrison Department of Surgical Research, and the Gastrointestinal 
Section of the Medical Clinic, of the University of Pennsylvania. Accepted for publication in March 1952 : 
? Trainee under the National Cancer Institute. Thesis submitted to the Faculty of the Graduate School of 
Medicine of the University of Pennsylvania, in partial fulfillment of the requirements for the degree of Doctor 
of Medical Science (D.Se.Med.) for graduate work in radiology. 
* Dr. P. K. Sen of the Harrison Department of Surgical Research. 
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The roentgen appearance of the gas 
trointestinal tract was subjected to anal- 
ysis, with special attention to gastric 
emptying time, tone, and motility, and 
to small-intestinal transit time, tone, and 
continuity of pattern. 


RESULTS 


Stomach (Table I; Fig. 1): The median 
value for gastric emptying in the three 
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of the transit time was 130 minutes, with 
extremes at 80) and 200 minutes. The 
small-intestinal transit time for individual 
dogs was also in the general range of those 
found preoperatively. Tone, as indicated 
by the width of the barium column, and 
its continuity, were unchanged following 
ligation of the ducts. 

Colon: The width of the proximal colon 
was measured, on first filling when possible. 


GASTRIC EMPTYING TIME 
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Fig. 1. Gastric emptying time before and after ligation of the pancreatic 
ducts. Pointed columns indicate that the stomach was not empty when the 


examination was terminated. 


animals following ligation of the pancreatic 
ducts was 120 minutes, with extremes at 
40 to 200 minutes. The preoperative 
median value was 100 minutes, with ex- 
tremes at 60 and 140 minutes. In indi- 
vidual animals the gastric emptying time 
as determined preoperatively and _ post- 
operatively fell within the same range. 
Gastric motility and configuration, also, 
revealed no significant differences. 

Small Intestine (Table I, Fig. 2): Prior 
to ligation of the pancreatic ducts, small- 
intestinal transit times ranged from 80 to 
200 minutes, with a median value of 120. 
The barium within the lumen formed a 
continuous and uniform column in each 
animal. Following exclusion of pancre- 
atic juice from the gut, the median value 


No change in width was observed following 
ligation of the pancreatic ducts as com- 
pared to the preoperative values for 
the same dog. 

The appearance of the gastrointestinal 
tract before and after ligation of the pan- 
creatic ducts is illustrated in Figure 3 
The postoperative views, which are placed 
below the corresponding preoperative stud- 
ies, show no change following the exclusion 
of pancreatic juice from the bowel 

Necropsy revealed the pancreas to be 
fibrotic throughout in each case. Grossly 
it remained free of any communication 
with the intestinal tract and, on injection 
of the duct system with a thin barium 
solution, no communication could be dem 
onstrated by direct vision nor roentgeno 








TABLE II: CONCENTRATION OF ENZYMES IN THE 
DvopENAL CONTENTS OF EACH DOG AT THE 
COMPLETION OF THE STUDY 


Do Post- Tryptase 
B operative (DBAFS-E:S. ) 


Number 


Day K X 10°? 
562 22 0 
596 16 0 
612 20 0 


Absence of tryptase from the duodenal contents 
indicates that pancreatic juice did not reach the intes 
tine. 
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pancreatized dogs is associated with de- 
layed gastric and small-intestinal motility 
and hypoglycemia with a normal, or at 
times increased, gastrointestinal motility. 
The present investigation demonstrates 
that the appearance and motility of the 
gastrointestinal tract are essentially un- 
changed following exclusion of external 
pancreatic secretion from the intestine. 
The findings in the two studies suggest 
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Dog no. 612 


Fig. 2. Small-intestinal transit time of dogs before and after ligation of the 
pancreatic ducts. 


graphically. Adhesions, present through- 
out the areas, separated with ease. 
In one dog (No. 612) a short segment of 
mid-duodenum was narrowed to a lumen 
of 1 cm. In neither of the other animals 
was organic narrowing found. No evi- 
dence of obstruction to the flow of barium 
was demonstrated in the roentgen exami- 
nations. All other organs, including the 
gallbladder, appeared grossly normal. 
Analysis of the duodenal contents of 
each dog immediately following the last 
examination revealed the absence of tryp- 
sin, indicating the failure of pancreatic 
juice to enter the intestine (Table II). 


DISCUSSION 


Results of previous experiments (11) 
demonstrated that hyperglycemia in de- 


that the changes in gastrointestinal motor 
activity following pancreatectomy are re- 
lated to hyperglycemia rather than to a 
failure of pancreatic juice to enter the 
intestine. 

Some studies have been performed spe- 
cifically correlating gastrointestinal mo- 
tility and external pancreatic secretion. 
Lowe ef al. (5) reported observations on 
gastrointestinal motility in patients with 
congenital cystic fibrosis of the pancreas. 
They found that the ingestion of the 
barium meal containing fat caused delayed 
gastric emptying and an abnormal small- 
intestine pattern in normal subjects but 
did not do so in patients with fibrosis of 
the pancreas. The bowel pattern in chil- 
dren with pancreatic fibrosis was not un- 
usual whether or not fat was present inthe 
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Fig. 3. Appearance of the gastrointestinal tract of Dog. No. 612 before and following ligation of pancreatic 
ducts. The films in the upper row represent the preoperative examination; those below show the postoperative 
examination, twenty days following ligation of the pancreatic ducts. Note similarity of the appearance and 


advance of the meal through the intestinal tract. 
S. Stomach. I. Small intestine. L. Large bowel 


meal. If, however, these children were 
fed pancreatin (U.S.P.) thirty minutes 
preceding the barium-fat meal, delayed 
gastric emptying and “‘clumping’’ of the 
small-intestinal pattern occurred, similar 
to that in normal patients. Lowe and his 
associates agreed with May and McCreary 
(6), who maintained that the abnormal 
gastrointestinal motility attributed to in- 
gestion of fat is a response of the intestinal 
tract to the hormonal effect induced by fat 
rather than to the fat itself, and that the 
hormonal agent responsible for delayed 
gastric motility in response to the presence 


of fat in the duodenum depends upon the 
existence of a normal pancreas or on the 
presence of normal pancreatic juice in the 
intestine. 

The above findings and those of this 
study are in accord. Each indicates that 
the absence of external pancreatic secre- 
tion per se has no demonstrable effect 
upon the roentgenographic appearance of 
the gastrointestinal tract. 

Motility studies with the inert barium 
meal have demonstrated abnormalities as 
sociated with a great number of conditions 
extrinsic to the bowel. Among these are 
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hypoproteinemia (1), hyperglycemia (10), 
hyperthyroidism (2), vitamin B complex 
deficiency (4), diabetes insipidus (8), ex- 
clusion of bile from the intestine (9), 
foodstuffs (8), drugs (7), and emotional 
upset (3). In hyperthyroidism rapid small 
intestinal transit time is noted. In hypo- 
proteinemia widening of the small-intes- 
tinal folds occurs as a result of mucosal 
edema. With the other known and un- 
known causes of abnormal motor function, 
however, the delayed motility and ab- 
normal small-intestinal patterns are non- 
specific. The inert meal does not indicate 
abnormal physiology when present in 
patients with pancreatic fibrosis, whereas 
a physiological meal does. Radiologic 
study of the gastrointestinal tract with 
an inert meal, therefore, seems of limited 
value in detecting abnormalities of pan- 
creatic function. It is also possible that 
further evaluation may reveal no specifi- 
city of the inert meal in indicating the 
cause of an abnormal intestinal pattern. 
If such is the case, a physiological meal 
may be of value in more specific identi- 
fication of some of the causes and may 
warrant further investigation. 


SUMMARY 

1. Exclusion of external pancreatic secre- 
tion from the intestine of the dog appeared 
to cause no alteration in motility or tone 
of the gastrointestinal tract. 

2. Delayed gastrointestinal motility in 
depancreatized dogs during hyperglycemia 
is considered to be due to the elevated 
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blood sugar and not to the loss of external 
secretion of the pancreas. 


Note: We are indebted to Mrs. J. C. Brown for 
the laboratory determinations of pancreatic secre 
tions. 


3400 Spruce St 
Philadelphia 4, Penna 
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SUMARIO 
Estudio Roentgenoldgico del Efecto de la Exclusidn del Jugo Pancreatico del Intestino 


En experimentos verificados en perros, 
observése que la exclusi6én de la secrecién 
externa del pancreas no alteraba, segiin se 
determiné roentgenograficamente, la mo- 
vilidad o tonicidad del tubo gastrointesti- 
nal. Esto complementa la observacién 


anterior de los AA., en el sentido de que la 
hiperglucemia en los perros despancrea- 
tizados va unida a retardo de la movilidad 


del est6mago y del intestino delgado y la 
hipoglucemia a movilidad gastrointestinal 
normal y a veces aumentada. Los ha- 
llazgos de los dos estudios sugieren que las 
alteraciones postpancreatectémicas en la 
actividad motora gastrointestinal se rela- 
cionan con la hiperglucemia mas bien que 
con la falta de penetracién del jugo pan- 
creatico en el intestino. 
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Occurrence of Gout in a Female 





Report of an Unusual Case’ 
IRENE J. GREENHUT, Ph.D., RICHARD A. SILVER, M.D., and JOHN A. CAMPBELL, M.D 


xout 1s found predominantly in males. 

J According to one textbook, less than 
5 per cent of the cases occur in females (1). 
Vorhaus (2), however, believes that sta 
tistics which indicate so great a discrep- 
ancy in sex incidence are inaccurate, and 
that there is a greater frequency of gout in 
women than is commonly accepted. A 
number of such cases have appeared in 
the literature (2-6). 

The case to be presented here, seen in 
a young woman, is interesting also for the 
rapidity with which the disease has de- 
veloped, the marked arthritis and bone 
destruction, and the accompanying amen- 
orrhea. 


CASE REPORT 


Mrs. Lillian L., a woman of 28, was first admitted 
to the hospital in August 1950. She had been suffer 
ing from polyarticular arthritis for the past two 
vears, and a diagnosis of gout had been made the 
previous vear. She had been in good health until 
her first pregnancy, when she had pre-eclampsia. 
Following delivery, in January 1944, severe anemia 
and uremia developed, as well as intermittent edema 
of the lower extremities, the latter lasting for a year 
Recovery from this episode appeared to be complete, 
however, and the patient's health remained good 
until her second pregnancy, when she again had 
hypertension, peripheral edema, and albuminuria. 
While she was pregnant she experienced increasing 
pain in the left flank. Delivery, in April 1948, was 
normal. 

A few months following the second delivery, there 
occurred a painful swelling of the great toes of both 
feet and of both ankles, followed shortly by similar 
symptoms in the hands and right elbow. Pain in the 
left flank continued. The patient was admitted to 
another hospital in September 1949, where a small 
contracted left kidney was removed and the spleen 
was found to be greatly enlarged. A diagnosis of 
gout was made at that time. Roentgenograms 
showed extensive destructive arthritis of the right 
foot and ankle. A draining sinus was present just 
below the right lateral malleolus. The patient com- 
plained of pain in the left lower extremity as well as 
the hands, but roentgenograms showed no bone dam- 


<< 





Fig. 1. Retrograde pyelogram demonstrating ab- 
sence of the left kidney and the massively enlarged 
spleen. The lower border of the spleen is at the level 
of the iliac crest. It has caused slight medial dis- 
placement of the gas-filled bowel. 


age at that time. Her menstrual periods had become 
irregular. The last had occurred May 28, 1950 
and the one prior to that March 8, 1950 

There was no family history of gout 

On her admission to the Indiana University 
Medical Center Hospitals, the patient weighed about 
150 pounds and appeared well developed. Her tem 
perature was 98° F.; the pulse was 78, and the 
respirations were 16. The blood pressure was 120 SO 
One-plus pitting edema of the feet and legs was 
present. The first metatarsophalangeal joints and 
the medial malleoli of both feet were swollen and 
discolored. Fluid was demonstrated in the ankle 
joint and the first metatarsophalangeal joint of the 
left foot. The hands were swollen, and nodules 
could be palpated over various bony promimences. 
Several of these were removed for microscopic study 
and chemical analysis. Biopsy of one of them, over 
the olecranon process of the right elbow, was re 
ported (by Dr. J. L. Arbogast) as follows 

“The specimen consists of firm white tissue which 
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Fig. 2. Gouty arthritis involving the ankles. As- 
piration of the swollen left ankle yielded material 
composed almost entirely of urates. The bones are 
osteoporotic. The ankle joints are well maintained. 
Note the urate deposits (tophi) in the periarticular 
soft tissues. 


on cut section shows small deposits of chalky white 
tissue. Histologic study of this tissue shows large 
and small irregularly circular or oval deposits of 
lavender- or blue-staining material which is amor- 
phous or granular, occasionally crystalline. These 
deposits are found in dense connective tissue and 
only a few lymphocytes are present. These fea- 
tures are consistent with those found in the dep- 
osition of urate crystals in the tophi of gout.”’ 

Chemical analysis of these nodules showed them 
to be composed of 95 per cent urates. 

The liver was not palpable but the spleen was 
greatly enlarged. 

Numerous tests were carried out while the patient 
was hospitalized. The red cell count was 3,810,000, 
with a hemoglobin of 11.5 and a reticulocyte count 
of 3.3 per cent. The white cell count was 8,500 and 
the platelet count was 146,000. The non-protein 
nitrogen was 45 mg. per cent and the urea nitrogen 
was 29 mg. per cent. The uric acid level of the 
serum was 10 to 13 mg. per cent; blood sugar 72 
mg. per cent; total plasma proteins 7.34 gm. per cent.; 
sedimentation rate 38 mm. in one hour. The liver 
profile was normal. Seventeen-ketosteroids in the 
urine were 5.6 gm. in twenty-four hours. An in 
travenous phenolsulfonphthalein test revealed dye 
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excretion of only 8 per cent at the end of fifteen 
minutes and 16 per cent at the end of thirty minutes, 
Urea clearance was 41 per cent. Examination of 
uterine curettings showed ovulatory menstrual 
cycles. Aspiration of the swollen joint cavity of the 
left foot yielded a discharge consisting almost wholly 
of urates. Roentgenograms showed the enlarged 
spleen (Fig. 1) and the extent of joint involvement 
(Figs. 2-5). Films of the knees, elbows, and shoulder 
joints were normal. 





Fig. 3. Gouty arthritis in the feet. The tarsal 
joints are narrowed and some are eroded. Note the 
marked destruction at the base of the 3rd and 4th 
metatarsals on the left. There is subluxation of the 
ist metatarsal phalangeal joint. This is considered 
an irreversible change when it occurs in gout. 


The patient was extremely uncomfortable on ad- 
mission, but was relieved of pain after administra- 
tion of colchicine. The dosage required to give 
lasting relief produced nausea and vomiting so that 
she refused to take the drug regularly. During 
the past year she has been kept in remission by the 
use of other medications, but a discussion of these is 
not within the scope of this paper. 

COMMENTS 

The rapidity of the progress of gout 
varies greatly in different individuals. 
Rosenberg and Arens (7) stated that in 
certain instances the disease runs a viru- 
lent and malignant course. Such patients 
suffer a large number of attacks within a 
few years, have rapid and marked roent- 
genographic changes, and enter the stage 
of chronic gout relatively early. Our 
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OCCURRENCE OF GOUT IN A FEMALE 








Fig. 4. Bilateral gouty arthritis in the great toe. There are bilateral joint 
narrowing and destruction, with erosion of the adjacent bones. Urate 
deposits are present in the soft tissue around the joint. There is considerable 


swelling on the left 


patient appears to belong to that group. 
Within one year of the apparent onset of 
symptoms (at the age of twenty-six) a 
diagnosis of gout was made. At that 
time a laparotomy was performed because 
of pain in the upper left quadrant of about 
two years duration, and a small contracted 
kidney was removed. An enlarged.spleen 
was also observed (Fig. 1). Unfortu- 
nately, histologic examination of the kidney 
was not done. On admission to this hos- 
pital urea clearance was found to be 41 
per cent and the phenolsulfonphthalein 
test showed only 16 per cent excretion at 
the end of thirty minutes. Renal im- 
pairment has been observed in those suf- 
fering from gout but has not been shown 
to lead to the development of the disease 
(8). Bauer (9) stated, however, that most 
patients suffering from gout die from 
uremia. Since the appearance of symp- 
toms, our patient has had only brief 
periods of remission without medication. 
Roentgenograms showed the involvement 
of the bones and joints (Figs. 2-5). 
Evidence indicates that, while only a 
small percentage of women have gout, 








Fig. 5. Gouty involvement in the wrist. The 
changes are not so pronounced as in other sites. There 
are rounded, punched-out bony erosions in the carpal 
and proximal metacarpals of the right wrist. 


many women may have hyperuricemia. 
An exhaustive examination by Talbott (10) 
was made of 136 blood relatives (none of 
whom had ever had an attack of gout) 
of 27 patients with well established gout. 
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A plasma uric acid level of over 6 mg. 
per cent was found in 25 per cent of the 
related group, 17 per cent of whom were 
females. Other workers (11, 12) have 
shown that members of both sexes of 
families of gouty individuals may have 
higher uric acid serum levels than normal, 
without the development of active gout. 
Recent data (5) have shown in normal 
individuals a sex differential in the blood 
uric acid levels, the levels for males and 
females being, respectively, 5.77 and 4.05 
mg. per cent. This would indicate that 
many women may have an abnormal 
amount of uric acid in the blood. 

Newer opinions indicate that gout may 
be related to an endocrine dysfunction (12). 
Stecher, Hersh and Solomon (13) dem- 
onstrated that female carriers of this gene 
do not show abnormally elevated plasma 
urate levels until the menopause, or shortly 
before. In women with gout, symptoms 
seldom are manifest until about the time 
of the menopause. In the exceptional 
woman, in whom symptoms occur prior 
to the menopause, the attacks are said 
by Hill (6) to occur usually during the 
menses, when estrogen levels are lowest. 
Attempts were made to explain the amen- 
orrhea in our patient. The uterine curet- 
tings revealed the occurrence of ovulatory 
periods, although the menses were very 
irregular and occurred only about every 
three months. The patient felt that her 
symptoms were more severe at these times, 
but she was rarely symptom-free at any 
time prior totreatment. Examination ofa 
twenty-four-hour urine sample showed it to 
contain 5.6 mg. of 17-ketosteroids, a nor- 
mal level. Wolfson and others, however, 
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have reported urinary 17-ketosteroid levels 
among 11 males and females with gout 
to be less than 1 mg. per day. 

No explanation can be given for the 
enlargement of the spleen. 


Indiana University Medical Center 
1040-1232 W. Michigan St. 
Indianapolis 7, Ind. 
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SUMARIO 
Ocurrencia de Gota en Una Mujer 


Preséntase un caso de gota en una mujer, 
habiendo tenido el mismo su iniciaci6n poco 
después del nacimiento del segundo hijo de 
la enferma y tomado forma rapidamente. 
Las radiografias revelaron artritis y osted- 
El an4lisis quimico de los 


lisis extensas. 


ejemplares biépsicos tomados de los nédu- 
los presentes en varias eminencias dseas 
revel6 que estaban compuestos de 95 por 
ciento de uratos. Otras caracteristicas del 
caso comprendieron amenorrea concomi- 
tante y esplenomegalia inexplicada. 
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Radiopaque Phytobezoar 


A Case Report! 


EMILIO M. CANLAS, M.D., and CHARLES E. FILDES, M.D., F.A.C.S. 
Poplar Bluff, Mo. 


THE PRESENCE OF foreign bodies in the 
stomach has been recognized since the 12th 
century B.c. They most commonly take 
the form of bezoars, which is the term ap- 
plied to the concretions of various sub- 
stances in this location. Of frequent oc- 
currence in ruminants, they are found 
only occasionally in man. 

Bezoars most frequently are formed from 
vegetable matter or hair. DeBakey and 
Ochsner classified them according to their 
content as: (1) trichobezoar (hair ball), 
(2) phytobezoar (vegetable matter), (3) 
trichophytobezoar (mixture of vegetable 
matter and hair), and (4) concretions. 
Hair balls are usually found in girls and 
women who have developed the habit of 
swallowing hair. Phytobezoars are fre- 
quently composed of persimmon seeds and 
skins, so that in this country they are more 
usual in the Southeast, Middle West, and 
Southwest. Seeds and skins of other 
fruits may also produce bezoars, but the 
slightly under-ripe persimmon appears to 
be the worst offender. 

It has been shown experimentally by 
Chont that persimmons, when not fully 
ripe, will form bezoars in any solution of 
decinormal hydrochloric acid, with or with- 
out pepsin, but not in water or alkaline 
solutions. Izumi and his co-workers iden- 
tified the element producing astringency in 
the persimmon as soluble shibuol, a phlo- 
botannin composed of phloroglucin and 
gallic acid. This substance, which is pres- 
ent in large amounts in the unripe fruit 
and to a lesser degree under the skin and 
calyx in the ripened fruit, is transformed 
under the influence of gastric acid into a 


sticky coagulum, insoluble shibuol, which 
cements the pieces of skin and seeds into a 
ball. 

Less common bezoars are those due to 
shellac and to the ingestion of certain me- 
dicinal agents. A case is reported by 
Hamidi in which a smooth crystallized mass 
found in the stomach of a Turk at necropsy 
proved upon chemical analysis to be com- 
posed chiefly of salol. Kummant reported 
a gastrolith due to ingestion of bismuth 
for roentgenologic study. The concrements 
seen by Meyer, and Singer, and by Fleiner 
were considered to be due to the therapeu- 
tic administration of carbonates of magne- 
sium, sodium, and bismuth for the treat- 
ment of peptic ulcer. 

Holland, with a “‘vivid recollection” of 
the first case he observed in 1913, made a 
definite preoperative diagnosis in a second 
case the following year. His classical de- 
scription of the roentgenographic charac- 
teristics of this case are worth repeating: 

“1. Before any food was given it was 
possible to make out the general shape of 
the tumor on the screen and to differentiate 
it from liver, as it was thrown into relief by 
the gas-distended transverse colon. A 
plate was taken which clearly showed this. 
2. The first mouthfuls of a liquid barium 
meal remained held up in the cardiac end 
of the stomach and spread out as if forming 
a cup to something inside the organ. 3. 
Shortly after swallowing a breakfastcupful 
of the barium meal the whole stomach was 
mapped out by what was obviously barium 
lying between the walls of the stomach and 
the mass filling it.” 

In October 1938, DeBakey and Ochsner 
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Plain film of the abdomen revealing a dense 
mass within the stomach 


Fig. 1. 


reported that a total of 311 cases of bezoar 
had appeared in the medical literature: 
172 classified as trichobezoar, 126 as phyto- 
bezoar, and 13 as concretions. In August 
1950, Tondreau and Kirklin estimated the 
number of reported cases at approximately 
400. They attempted no classification but 
included one case of multiple masses of 
paraffin in the stomach. Mixtures of 
phytobezoar and inorganic substances ap- 
pear to be uncommon. 

The case to be reported here is unusual 
in that the bezoar was radiopaque. 

A 44-year-old blacksmith was admitted to the 
Medical Service of the Veterans Administration 
Hospital, Poplar Bluff, Mo., on March 12, 1951, 
complaining of epigastric pain, nausea, vomiting, 
and loss of weight. He had experienced repeated 
attacks of abdominal distress since 1933, for which 
he had been treated by diet and antacids. In 1941, 
a recurrence of symptoms somewhat more severe 
than previously led to his discharge from the Army 
with a diagnosis of duodenal ulcer. He remained 
on an ulcer diet for approximately a year and a 
half, during which time he was relatively symptom 
free. Following that period he began to ignore his 
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diet and again experienced occasional episodes of 
abdominal pain. His present difficulty began in 
November 1950, and his usual medication was no 
longer effective. Pain was intermittent, severe, 
usually cramping in character, and would often 
awake him at night. He was unable to retain much 
food because of frequent vomiting. While in the 
hospital, he improved somewhat on strict ulcer 
management, but occasionally required narcotics 
for relief of severe cramping epigastric pain. 


Fig. 2. A barium meal outlined a mass occupying 
the greater part of the gastric lumen. Note the small 
imount of air in the fundus due to the presence of the 
bezoar and thinning of the stomach walls 


On physical examination the patient appeared 
well developed and moderately well nourished, but 
acutely ill. Physical findings were essentially normal 
except for the abdomen. There was tenderness 
under the left costal margin; in the left upper quad 
rant a mass was palpable which, although it could 
not be definitely outlined, was felt to be elongated, 
extending downward between the costal margin and 
In this area the patient complained of 
There was no 


umbilicus. 
tenderness on deep palpation. 
rigidity, and bowel sounds were active. 

The white blood count was 12,700, with neutro 
phils 74 per cent, lymphocytes 22 per cent, and 
eosinophils 4 per cent. The red blood count was 
5,000,000. Examination of the stools for occult 
blood was positive. Serologic tests were negative 
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The roentgenographic and fluoroscopic findings 
in this case were typical. A preliminary fluoroscopic 
examination revealed a mass within the stomach, 
and a plain film of the abdomen showed a dense 
area in the epigastric region (see Fig. 1). After this 
the patient was given barium to swallow. As this 
entered the cardia, it was observed to hesitate for a 
few seconds in the upper region of the fundus and 
then to trickle slowly downward on either side of 
the dense foreign body, following the regular con 
tour of the greater and lesser curvatures. The 





Fig. 3. Phytobezoar after removal from the stomach 


barium gradually collected in the antrum and 
pyloric part of the stomach, giving a denser appear 
ance in this region (Fig. 2). No evidence of peri- 
stalsis was noted. The gastric mass moved but 
little on palpation. 

Because of the persistence of symptoms, the 
presence of a palpable mass in the abdomen, and 
the x-ray findings, exploration was advised. On 
opening the abdomen, the stomach was found to 
be somewhat enlarged, the walls were thin, and 
within the lumen a large firm mass with a smooth 
surface could be palpated. There were no patho- 
logical lymph nodes in the mesentery. A gastrot- 
omy was done, and a firm, greenish, foul-smelling 
mass was removed and found to be of the general 
shape and size of the stomach (Fig. 3). Further 
exploration failed to reveal any ulcerations of either 
the stomach or proximal portion of the duodenum. 

The postoperative course was uneventful with 
the exception of the development of a partial atelec- 
tasis of the right lower lobe, which was evident 
radiologically on the second postoperative day. 
This complication responded satisfactorily to treat 
ment, and the patient was discharged on the tenth 
day after operation (Fig. 4). 

On microscopic examination, the specimen was 
seen to be a conglomerate of plant fragments with 
some cellulose portions clearly defined in polarized 
light. Chemical analysis disclosed that the organic 
constituents were largely hemicelluloses, with a 
little lignin and cellulose, compounds which compose 
the cell walls of plants. There was still less of such 
non-structural compounds as carotene and dextrins. 
Judging from the large amount of furfural and the 


RADIOPAQUE PHYTOBEZOAR 





Fig. 4. Film obtained ten days postoperatively 
Peristalsis was present, and normal mucosal rugae are 
seen. 


lesser quantity of pentosans separated, some of the 
hemicellulose may have been uronic acid deriva- 
tives. 

Incineration for the inorganic analysis left a 
small amount of white ash in which calcium and 
magnesium were identified, together with traces of 
the common alkali metals. The above findings did 
not explain the marked radiopaqueness of the bezoar 
Examination for barium yielded only a trace. On 
the larger fragments of the specimen a_ white 
deposit could be seen, quite insoluble in water but 
readily so in dilute nitric acid. Both this solution 
and an acid extract of the ash gave good reactions 
for bismuth with sodium stannite and potassium 
iodide tests. The bismuth was believed to be 
traceable to the antacids with which the patient 
had been treated for several vears. 


SUMMARY 


A case of phytobezoar rendered radio- 
paque by an admixture of inorganic salts 
of calcium and bismuth subcarbonate or 
subnitrate is reported. The presence of 
bismuth is attributed to the ingestion of ant 
acids, with which the patient was treated 
for some years. 

Note: We are indebted to Lester F. Wicks, 
Ph.D., Research Biochemist, of Veterans Adminis 
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tration Hospital, Jefferson Barracks, St. Louis, Mo., 
for his cooperation and extensive work in analyzing 
the specimen. 


VA Hospital 
Poplar Bluff, Mo. 
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SUMARIO 
Fitobezoar Radiopaco: Historia Clinica 


En el caso descrito, un fitobezoar habia 
sido convertido en radiopaco por una 
mezcla de sales inorganicas de calcio y de 
subcarbonato o subnitrato de bismuto. La 
presencia del bismuto es imputada a la 
ingestié6n de antiadcidos con los que el en- 
fermo habia sido tratado por trastornos 
digestivos varios afios. 


Los hallazgos roentgenolégicos fueron 
tipicos. El bario penetré en el cardias, 
vacilé6 algunos segundos en la regién su- 
perior del fondo y luego escurrié lenta- 
mente hacia abajo a ambos lados del denso 
cuerpo extrafio observable en la luz del 
est6mago, siguiendo el contorno regular de 
las curvaturas mayor y menor. 
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A Simple Immobilization Apparatus 
for Radiography of the Newborn’ 


A. L. L. BELL, M.D., JOHN J. MAGOVERN, M.D., and JEROME ZWANGER, M_D. 


ADIOGRAPHY of infants, particularly in 
the neonatal period, frequently pre- 
sents a challenge to both the radiologist 
and the technical staff, often taxing their 
ingenuity as well as their patience. Con- 
sistently satisfactory films from the stand- 
points of freedom from motion and precise 
posturing are not always easily obtained. 
In addition, the services of at least one as- 
sistant have been necessary in order that 
the infant may be properly held. Exact 
duplication of position, when needed for 
comparative purposes, has often been dif- 
ficult to attain without excessive exposure, 
and significant quantities of total-body 
radiation have sometimes been received 
unnecessarily by the patient. Further- 
more, the need for a device to facilitate 
erect chest examination became evident in 
the interpretation of the mediastinal 
shadow in infants. Mediastinal shadows 
which appeared wide in the supine posture 
frequently were found to be normal when 
an erect examination was performed. 
Many contrivances have been developed 
for positioning and immobilizing infants 
during radiographic examination, and sev- 
eral are commercially available. For chil- 
dren weighing less than 15 pounds im- 
mobilization necessitates support of the 
head and proper weight distribution of the 
torso, without compromising the circula- 
tion of the extremities. Utilizing the de- 
vice herein described, we have obtained 
excellent, easily reproducible films of the 
chest, abdomen, and hips. We believe it 
has merit for the following reasons: 


1. The apparatus is safe, economical, 
and easily constructed. 

2. No plywood or masonite is used, ob- 
viating artifacts from this source. 

3. It is adaptable to standard equip- 
ment, and erect teleroentgeno- 


* From the Long Island College Hospital, Brooklyn, N. 
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Infant immobilized for a teleroentgenogram. 
Note pocket for lead-rubber shield 


Fig. 1. 


grams can be made without undue 
strain from the suspension. 

4. A lead shield is incorporated for 
protection of the gonads and re- 
duction in total-body irradiation. 

5. Re-examination is rarely necessary, 
thus eliminating one source of ex- 
cessive exposure. 

6. Parents, nurses, and technicians re- 
ceive no exposure since the device 
need not be held. 

It is valuable for immobilizing in- 
fants during radiation therapy. 


The apparatus is comprised of four es- 
sential parts: a rigid supporting frame; a 
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Fig. 2. Typical erect teleroentgenogram. 


muslin or canvas cover for this frame; sup- 
porting loops and belts; a sheet of lead or 
lead rubber. A used 14 X 17-inch film 
hanger serves as a frame over which a 
closely fitting envelope of sturdy cloth is 
drawn. To this cloth, four loops of similar 
material, approximately 2 inches in width, 
are sewed for support of the extremities in 
such a manner that the infant assumes the 
frog position. A larger loop is placed 
transversely across the frame at the level 
of the crotch for support during lateral 
chest examination. A broad band of cloth 
fashioned as a pocket is then placed trans- 
versely across the frame at the level of 
the abdomen and affixed to one side of the 
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frame permanently by stitches, and to the 
other side by an adjustable metallic or 
plastic buckle. A sheet of lead or lead 
rubber may be introduced into the pocket 
so as to shield the abdomen and the gonads. 
An adjustable head support and a stout 
cord for suspension of the frame for up- 
right examinations complete the de- 
vice. 

The value of this apparatus has been 
proved by consistently good films, par- 
ticularly those made in the erect posture, 
which have been invaluable in the study 
of infants’ chests. The technical staff has 
repeatedly expressed enthusiasm for its 
use, because it saves time and effort and 
eliminates radiation exposure of personnel. 
Ve believe that substantial reduction in 
exposure to the patient has also been ef- 
fected. 

SUMMARY 

A simple, easily constructed device for 
the immobilization of infants during radiog- 
raphy is described. Not only is this ef- 
fective and safe, but a reduction in radia- 
tion exposure to both patient and personnel 
has been achieved. 

340 Henry St. 
Brooklyn 2, N. Y. 
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SUMARIO 
Sencillo Aparato de Inmovilizacidn para Radiografiar a los Recién Nacidos 


El accesorio descrito para inmovilizar a 
los lactantes durante la radiografia del 
térax, del abdomen y de las caderas es 
sencillo y facil de construir. Un colgadero 
o percha sirve de armaz6n sobre el cual se 
echa un recubrimiento bien ajustado de 
tela recia. A esa tela se cosen cuatro lazos 


de material semejante para que sujeten los 
miembros en ‘‘posicién de rana,”’ en tanto 


que otro lazo mas grande es colocado trans- 
versalmente en la armaz6n a la altura de 
la entrepierna para que sostenga durante el 
examen lateral del t6érax. Un bolsillo de 
tela acomoda una hoja de plomo o de 
caucho aplomado para resguardar el abdo- 
men y las gonadas. Completan el aparato 
un apoyo ajustable para la cabeza y un 
cordel para suspender la armazon. 
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Modification of the Bardex-Weber Enema Tube’ 


HERBERT H. INLOW, M._D., F.A.C.R. 
Shelbyville, Ind. 


DMINISTRATION of a barium enema 
A sometimes poses a difficult problem in 
patients with severe spasm of the colon or 
poor sphincter control due to age or pre- 
vious operative procedure. The Bardex- 
Weber enema tube is of great assistance 
but has the disadvantage that continuous 
traction on the tube is frequently necessary 
to avoid leakage. Conversely, a Colojec- 
tor enema outfit requires that someone 
hold a sponge rubber ball against the anus. 

To overcome these objections, the ob- 
vious thing to do is to combine the two 
ideas. This can be done simply and with 
practically no expense by the following 
method. A solid rubber ball about 2 3/16 
inches in diameter, such as can be bought 
for a dime, is put in a vise just tight enough 
to hold it steady. A hole is then bored 
through its center, with an 11/32-inch bit, 
to accommodate a No. 30 F enema tube. 
The end of a smooth jaw forceps is inserted 
through the hole and the two open ends of 
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the enema tube are grasped and pulled 
through. Rubber cement is smeared on 
the tube over an area 2 1/2 inches long 
next to the inflated bag of the enema tube, 
and the solid ball is drawn over the cement 
until it is 1/8 inch from the bag. As soon 
as the cement is dry, the outfit is ready for 
use. 

With this apparatus, the tube is passed 
until the rubber ball is pressing snugly 
against the anal region. The bag is then 
inflated until the soft tissues between the 
ball and the bag are squeezed somewhat. 
This provides an effective self-retaining 
plug which requires neither traction nor 
pressure. If the patient is ambulatory, 
the main tubing can be clamped off and 
disconnected from the glass tubing, a few 
drops of fluid are wiped from the end of the 
tube, and he may walk to the toilet with- 
out any leakage of barium solution. 

The advantages of this modified enema 
tube will appeal especially to technicians. 


Inlow Clinic, 
Shelbyville, Ind. 


SUMARIO 
Modificacidn del Tubo de Bardex-Weber para Enemas 


La modificacién aqui descrita del tubo de 
Bardex-Weber para enemas evitarA la 
necesidad de ejercer traccién sobre el 
mismo para impedir escurrimientos. Con- 
siste aquélla en pasar los dos extremos 
abiertos del tubo por un agujero ejecutado 
en una pelota corriente de caucho duro y 





en asegurar con cemento de caucho los 
ailtimos 3 mm. de la bolsa inflada del tubo. 

Se introduce el tubo hasta que la pelota 
comprime firmemente la regién anal, en la 
que establece un tap6n autorretentor de lo 
mas eficaz que no requiere ni traccién ni 
compresion. 
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Splenic Flexure Obstruction Due to a Plunger Handle’ 
RICHARD E. BUENGER, M.D., and JOHN L. SAVAGE, M.D. 


OREIGN BODIES in the large bowel are 
k not rare, most of those reported hav- 
ing been in the rectum or sigmoid colon. 
Macht (1) reviewed the literature up to 
1944 and described some of the more spec- 
tacular cases. Gould and Pyle (2) re- 
ported a fatal case of obstruction of the 
transverse colon in a prisoner who had in- 
serted a cylindrical tool box, 5 inches broad 
and 6 inches long, into his rectum. 

The following case is presented as an ex- 
ample of a non-opaque, obstructing foreign 
body high in the colon, demonstrated 
roentgenographically. 


CASE REPORT 


C. L., a 65-year-old white male, a refrigeration 
engineer, was admitted to the Evanston Hospital 
on Oct. 5, 1949. He stated that for the past several 
months he had been in the habit of initiating 
defecation by means of a rectal probe, usually a 
wooden stick or a broom or plunger handle. Seven 
days before admission, while performing such an 
act, an 8 1/2-inch length of handle from a so-called 
“‘plumber’s friend’”’ disappeared up the rectum. In 
the interval he had passed only several loose stools. 
Moderate abdominal distention and tenderness had 
developed. 

Physical examination revealed a moderately dis- 
tended abdomen, hyperactive bowel sounds, and 
exquisite tenderness along the area of the descend- 
ing colon. The foreign body could not be palpated, 
and a scout film failed to localize it. A barium 
enema was administered and the outline of the 
plunger handle was seen just distal to the splenic 
flexure (Fig. 1). 

On Oct. 7, it was decided to attempt removal of 
the foreign body by way of an abdominal approach, 
since repeated oil enemas had failed to dislodge it. 
It was hoped that it could be threaded down the 
bowel and guided out of the rectum by means of a 
proctoscope. Intense spasm at the distal end of 
the foreign body, however, prevented its ma- 
nipulation. A partially necrotic area of bowel began 
to tear, and a loop colostomy was performed. The 
handle, measuring 21 cm. in length and 2.5 cm. in 
diameter, was extracted through this area. 

The patient made a rapid recovery and was dis- 
charged on Oct. 25. He was readmitted some six 


! From the Departments of Roentgenology and Surgery, Evanston Hospital Association, Evanston, II. 
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Fig. 1. Evacuation film outlining foreign body at 
the splenic flexure. A photograph of the foreign body 
is superimposed parallel to its location in the colon. 
weeks later for closure of the colostomy and made 
an uneventful recovery. 

SUMMARY 

A case is presented in which a “plum- 
ber’s friend’’ handle, introduced per rec- 
tum, caused obstruction at the splenic 
flexure of the colon. The foreign body 
was demonstrated by a barium enema 
study and was removed via a colostomy. 
The Evanston Hospital Association 
2650 Ridge Ave. 

Evanston, IIl. 
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SUMARIO 
Oclusidn de la Flexura Esplénica Debida al Mango de un Embolo 


En el caso comunicado, la oclusi6n de la_ recto con mira a incitar la defecacién. El 
flexura esplénica se debia al mango de un_ cuerpo extrafio fué descubierto roentgeno- 
émbolo buzo, de los que usan los plomeros. graficamente y extraido a través de una 
El enfermo se lo habia introducido en el colostomia. Media 21 cm. de largo. 
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Ira H. Lockwood, M. D. 


President of the Radiological Society of North America 


Ira Hiram Lockwood, the new president 
of the Radiological Society of North 
America, was born in the town of Storm 
Lake, Iowa, Nov. 29, 1885. His early 
schooling and first college training were ob- 
tained in Storm Lake, where he received a 
B.S. degree from Buena Vista College. 
From 1905 to 1907 he attended Iowa Uni- 
versity; he obtained his M.D. degree from 
General Medical College, Chicago, in 1909, 
and spent the next two years in an intern- 
ship and residency at Flower Hospital, 
New York. Following this, Dr. Lock- 
wood engaged in general medical practice 
in Lincoln, Nebr., until 1916, returning to 
that city after the interruption of World 
War I. During that conflict he served as 
Chief of the X-ray Department of Evacu- 
ation Hospital No. I AEF, with the rank of 
Major, and later became head of the X-ray 
Service, 2nd Army AEF. 

In 1924 Dr. Lockwood left Lincoln for 
Kansas City, Mo., to become associated 
with Drs. E. H. Skinner and E. R. Deweese 
in the practice of radiology. Since then he 
has been director of the X-ray Department 
of Research Hospital, Kansas City, Mo., 
and radiologist and director of the Re- 
search Clinic, for the establishment of 
which he was largely responsible. At pres- 
ent he is also radiologist at Children’s 
Mercy Hospital, consulting radiologist to 
the Municipal Hospital of Kansas City, 
area consultant for the Veterans Adminis- 
tration, and consultant to the Veterans 
Hospital, Kansas City, Mo. His pro- 
fessional activities, however, have not 
been confined to Kansas City; he has lent 
his influence to bring better radiology to 
many of the smaller outlying communities, 
to which he or his associates make regular 


weekly trips. He is a member of the 
American Roentgen Ray Society and of the 
American Radium Society, Chancellor of 
the American College of Radiology, and 
diplomate of the American Board of Radi- 
ology, being trustee and immediate past- 
president of the latter. To his credit are 
many articles on radiology, and he has 
received an award of merit from the Radi- 
ological Society of North America for his 
original roentgenological investigation of 
the breast. 

Outside the field of radiology, Dr. Lock- 
wood has given unstintingly of his time to 
many and varied undertakings, his part in 
the formation and development of the out- 
standing local Blue Cross and Blue Shield 
Plans rating special commendation, along 
with his active participation in national de- 
velopment of these plans. Civic and com- 
munity affairs have likewise received his 
attention. He never seems too busy to 
give his time and effort to any worth-while 
project, be it medical or otherwise. 

One should not end this short history of 
Dr. Lockwood’s achievements without 
mentioning his charming wife Jessie, whom 
he married June 8, 1915; she has been no 
small factor in her husband’s success. 

Dr. Lockwood lists his hobbies as ‘‘bull 
pups and white-faced cattle,’’ though when 
these animals get any attention at his 
hands is beyond comprehension. It must 
be that any attention they do receive is 
from Jessie! 

Again the Radiological Society of North 
America has brought to the Presidency a 
man of outstanding administrative and 
professional ability and experience. We 
have chosen well. 

C. EpGAR VIRDEN, M.D. 
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The Thirty-Eighth Annual Meeting 


The Thirty-eighth Annual Meeting of the 
Radiological Society of North America, 
one of the largest in the history of the or- 
ganization, was held in Cincinnati, Ohio, 
Dec. 7-12, 1952. The Scientific Sessions 
opened at the Netherland-Plaza Hotel, 
Sunday, Dec. 7, with the ever popular 
panel discussions: Therapy Information 
conducted under the chairmanship of Dr. 
Theodore P. Eberhard, in the afternoon, 
followed in the evening by a sparkling 
Film Interpretation Session with Dr. L. 
Henry Garland as moderator. 

The first of the general sessions was 
held Monday morning, with an address 
of welcome by Dr. Daniel Earley, President 
of the Cincinnati Academy of Medicine. 
The Presidential Address by Dr. Joseph 
C. Bell followed. Thereafter the meetings 
were for the most part devoted to the sub- 
ject of Roentgen Diagnosis in the morning, 
while papers on Therapy were scheduled 
for the afternoon, though there were some 
departures from this plan. Special ses- 
sions designated as Sessions in Allied 
Sciences were held each morning, Tuesday 
through Friday, in the Sheraton-Gibson 
Hotel. At these meetings the subjects 
covered were chiefly advances in dosage 
measurement, isotopes, radiobiology, pro- 
tection, and the physics of radiation. 

One of the particularly interesting fea- 
tures of the meeting was the Historical 
Lecture delivered at the Thursday morning 
session by Dr. George W. Holmes, on 
Walter Bradford Cannon, reviewing the 
work of that eminent scientist in its rela- 
tion to the roentgen study of the normal 
and abnormal digestive tract. Another 
historical note was sounded by Dr. Eugene 
Pendergrass, who presented a short address 
commemorating the one-hundredth anni- 
versary of the birth of Francis Williams, 
whose pioneering in the field of radiology 
dates back to 1896, just a few months after 
Roentgen’s original paper on his discovery 
of x-rays. 

The Annual Banquet was the occasion 
of the presentation of the Gold Medal 





of the Society to Dr. Ross Golden in recog- 
nition of his outstanding achievements, 
particularly in connection with the small 
intestine. Dr. Bell, who as President of 
the Society announced the award, called 
upon Dr. Holmes to make the actual pres- 
entation of the medal. It might thus be 
said that three generations of radiologists 
participated in this brief ceremony, since 
Dr. Bell had served his residency under 
Dr. Golden and Dr. Golden had in turn 
studied under Dr. Holmes. Another pres- 
entation made during the course of the 
Banquet honored Dr. Bell for his long and 
faithful service to the Kentucky Radiolog- 
ical Society. It took the form of a silver 
bowl, suitably inscribed, the gift of mem- 
bers of that society, which was represented 
on this occasion by Dr. Sydney E. Johnson, 
of Louisville. Music by a double quartette 
from the Purdue University Glee Club 
and dancing concluded the evening. 

The Refresher Courses, offered daily 
throughout the meeting, were well diversi- 
fied in their presentation of clinically ap- 
plicable diagnostic and radiation therapy 
instruction. The Scientific and Commer- 
cial Exhibits were well attended. 

The Ladies’ Committee, under the chair- 
manship of Mrs. Harold Reineke, ar- 
ranged for guests to visit Cincinnati's 
famous radio-television Station WLW-T. 
On Tuesday a luncheon at the Vernon 
Manor Hotel was followed by a trip to 
Eden Park Conservatory and the Art Mu- 
seum. A tea, with appropriate program, 
was held on Wednesday afternoon and a 
Thursday morning trip to the Taft Museum 
completed the round of planned activi- 
ties. 

The newly elected officers of the society 
are: President, Ira H. Lockwood, M. D., 
Kansas City, Mo.; President-Elect, Eugene 
P. Pendergrass, M. D., Philadelphia, Penna. ; 
Ist Vice-President, Charles H. Heacock, 
M. D., Memphis, Tenn.; 2d Vice-Presi- 
dent, Harold I. Amory, M. D., Washington, 
D. C.; 3d Vice-President, Leslie K. Syca- 
more, M. D., Hanover, N. H.; Secretary- 
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Treasurer, Donald S. Childs, M. D., 
Syracuse, N. Y.; Librarian, Howard P. 
Doub, M. D., Detroit, Mich.; new mem- 
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ber of the Board of Directors, Sydney J. 
Hawley, M. D., Seattle, Wash. 
GeorGe L. Sackett, M.D. 


The Refresher Courses 


The Refresher Courses given in con- 
junction with the Thirty-eighth Annual 
Meeting of the Radiological Society of 
North America enjoyed a great success. 
A total of 43 courses were given at the 
Netherland-Plaza and Sheraton-Gibson 
Hotels in Cincinnati. Over 650 persons 
were enrolled from all parts of the United 
States, Canada, Mexico, Cuba, South 
America, England, and Czechoslovakia. 
The popularity of this type of session con- 
tinues to grow year by year. 

This series of Refresher Courses was 
unique in two respects. First, the tickets 
for the respective courses were held for the 
applicants at the registration desk, a regis- 
tration fee was charged, and no specific 
charge was made for a Refresher Course. 
Secondly, under the able organization of 
Edith H. Quimby, Sc.D., a group of courses 
pertaining to the allied sciences of radio- 
physics, radiobiology, and radiochemistry, 
as well as therapy problems, was presented. 
These courses received enthusiastic at- 
tendance, and a similar type of program is 
planned for the coming year. 

We are deeply indebted to the following 
instructors for their excellent presenta- 
tions and to the various members of the 
panels of the Film Reading and Therapy 
Information sessions: 


Oscar V 
Carl B. 
Ralph M 
W. Edward 
lain, M.D 
Julius H 
M.D 


sraestrup 


Henry C. Crozier, M.D. 


A. A. deLorimier, M.D. 

Theodore P. Eberhard 
M.D. 

Ugo Fano 

Davitt A. Felder, M.D. 

Gilbert H Fletcher, 
M.D 


Elizabeth F. Focht 


Milton Friedman, M.D. 
L. Henry Garland, M.D. 
Cesare Gianturco, M.D. 


Robert O. Gorson 
John Hale, M.S. 

John F. Holt, M.D. 
Howard B 


Isadore Lampe, M.D. 


Batson, M.D. 


Caulk, M.D. 
Chamber- 


Comroe, Jr., 


Hunt, M.D. 
Leon O. Jacobson, M.D. 
L. L. Klostermyer, M.D. 


George G. Manov, Ph.D 

Earl R. Miller, M.D. 

James F. Nolan, M.D 

Ralph Overman 

H. M. Parker, M.Sc 

Eugene P. Pendergrass, 
M.D 

Edith H. Quimby, Se.D 

John D. Reeves, M.D. 

J. A. del Regato, M.D 

Leo G. Rigler, M.D 

Roberts Rugh 

Robert J. Shalek, M.A. 

I. Snapper, M.D 

Paul C. Swenson, M.D. 


Svdney F Thomas, 
M.D 

Theodore H Vinke, 
M.D 

Harvey White, M.D 


Bernard P. Widmann, 
M.D 

M. H. Wittenborg, M.D. 

Barton R. Young, M.D. 

Raymond E Zirkle, 
Ph.D. 


We also wish to extend a most hearty 
thanks from the Radiological Society to 
the Local Committee on Refresher Courses 
headed by Dr. Benjamin Felson. 


REFRESHER COURSE COMMITTEE 
Robert P. Barden, M.D. 
Robert E. Moreton, M.D. 
John W. Walker, M.D., Chairman 


The Scientific Exhibits 


While the number of presentations in the 
Scientific Exhibits Section at the Thirty- 
eighth Annual Meeting of the Radio- 
logical Society of North America was some- 
what less than in previous years, this slight 
decrease was amply compensated by the 
high quality and exceptional variety of the 
material represented. Forty-two exhibits 





were shown, including those in Gadget 
Row, a feature unique with this Society. 


The presentation of a non-medical sub- 
ject, X-ray in Philately, excited much in- 
terest both from philatelists and those in- 
terested in the technical aspects of the 
method of study. 


The Secret Committee on Awards la- 





bored long and came forth with the follow- 
ing decisions 


Clinical Investigation 

Magna cum Laude. Joun F. Huser, M.D., 
CHEVALIER L,. JACKSON, M.D., AND CHARLES, 
M. Norris, M.D., Philadelphia: ‘‘Bronchopul 
monary Segments and the Segmental Bronchi.”’ 

Cum Laude. CHARLES N. Davipson, W. H. 
Brown, M.D., J}. M. Dennis, M.D., E. R. 
MecNincu, M.D., AND J. K. V. Willson, M.D., 
Baltimore: ‘‘Nephrocalcinosis Associated with 
Sarcoidosis.” 

Certificate of Merit. Mervin M. Ficiey, M.D., 
Ann Arbor, Mich.: ‘Accessory Signs of Coare 
tation of the Aorta.”’ 

Honorable Mention. (1) M. M. KLiGerRMaAn, M.D., 
Epitu H. Quimsy, Sc.D., AND ELAINE ROSEN, 
B.A., New York City: Rotational Therapy 
Technics with Standard Deep Therapy Equip- 
ment. (2) RoBeRT J. BLoor, M.D., AND Ray- 
MOND §S. Quick, M.D., Rochester, N. Y.: 
“Treatment Planning in Roentgen Therapy.” 

Fundamental Investigation 

Cum Laude. Howarp P. Dous, M.D., C. PAuL 
HopGkInson, M.D., AND W. L. BOUCHER, 
M.D., Detroit: ‘‘Urethrocystographic Rela 
tionship in Female Urinary Stress Inconti 
nence.”’ 

Certificate of Merit. DoucLtas Quick M.D., G 
FaILia, Sc.D., Epirn H. Quimsy, Se.D., AND 
JEANNE RICHMOND, B.A., New York City: “‘The 
50-Gram Radium Beam Unit at Roosevelt Hospi- 
tal, New York City.” 

Honorable Mention. CHARLES F. BRIDGMAN, 
Rochester, N. Y., AND HERBERT C. POLLACK, 
M.D., Chicago: “X-Ray in Philately.”’ 


Other exhibits were as follows: 


American Society of X-Ray Technicians. 

“Malignant Lymphoma of the Stomach,” I. R. 
BERGER, M.D., C. M. WHorton, M.D., AND SIMON 
KRANTz, M.D., Atlanta, Ga. 

“Roentgen Topographic Anatomy of the Abdo 
men with Special Reference to Extra-Gastroin- 
testinal Tumors,’’ SAMUEL Brown, M.D. Cincin- 
nati, Ohio. 

“Intracavitary Radiogold Colloid in Treatment of 
Intractable Fluid in Neoplasms,’’ Staff of the Medi- 
cal Division, Oak Ridge Institute of Nuclear Studies, 
MARSHALL Brucer, M.D., Chairman. 

“Differentiation of Tension Air Cysts in the 
Lungs,” J. A. CAMPBELL, M.D., AND R. A. SILVER, 
M.D., Indianapolis, Ind. 

“Basilar Impression and Related Abnormalities 
Constricting the Medulla-Cord Junction,”” W. Ep 
WARD CHAMBERLAIN, M.D., FREDERICK MURTAGH, 
M.D., Micuakgt Scott, M.D., HERBERT M. Staur 
FeR, M.D., anp Henry T. Wycis, M.D., Phila 
delphia, Penna. 
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“Analysis of 650 Cases Studied by Cephalopel- 
vimetry,”” J. Maxey Det, JRr., M.D., Gaines- 
ville, Fla. 

“Venography of the Lower Extremities by the 
Proximal Injection Technic,’”’ W. H. Boyce, M.D., 
J. H. De Tar, M.D., S. A. Vest, M.D., ann V. W. 
ARCHER, M.D., Charlottesville, Va. 

“Automatic Cassette Changer for Angiography,” 
Howarp P. Dovus, M.D., anp R. F. McCvure, 
M.D., Detroit, Mich. 

“Osteosclerosis,”” Davin E. EHRLICH, M D., 
Ravpu H. Brancaccio, M.D., aNnp Henry S. Ber- 
KAN, M.D., Brooklyn, N. Y. 

“Acute Diffuse Pneumonitis in the Course of 
Chronic Pulmonary Disease,’’ BENJAMIN FELSON, 
M.D., AND Henry Fetson, M.D., Cincinnati, Ohio. 

“Volvulus of the Cecum and Ascending Colon,” 
Leo S. Ficret, M.D., AND STEVEN J. Ficret, M.D., 
Detroit, Mich. 

“Tracer Studies in Carcinoma of the Thyroid,” 
WILLIAM Brostus, M.D., LAWRENCE REYNOLDS, 
M.D., K. E. CorriGan, Ph.D., AND H. S. H. Corr 
GAN, Ph.D., Detroit, Mich. 

“Calculations and Direct Measurements in Ra 
dium Therapy of Carcinoma of the Cervix,” GILBERT 
H. FLetcuer, M.D., AND Ropert J. SHALEK, M.A., 
Houston, Texas. 

“Unusual Features of Multiple Myeloma,’’ An 
THONY R. GALGANO, M.D., New York, N. Y. 

“The Detection of Colonic Polypi by High Voltage 
Radiography,”’ C. Granturco, M.D., AND GEORGE 
A. MiLuer, M.D., Urbana, IIl. 

“Pleonosteosis Leri,’’ JoHn F. Hott, M.D., Ann 
Arbor, Mich. 

“Hodgkin’s Disease of the Skeletal System: 
Roentgen Diagnosis and Treatment,” Lewis R. 
LAWRENCE, M.D., Haro_p G. Jacopson, M.D., 
MAXWELL H. Poppet, M.D., AND BERNARD RoOs- 
wit, M.D., Bronx, N. Y. 

“Upright Cholecystography Using the Fluoro- 
scopic Spot-Filmer with Graded Compression,” 
MORTIMER LUBERT, M.D., AND GEORGE R. KRAUSE, 
M.D., Cleveland, Ohio. 

“Differential Diagnosis of Right Cardiophrenic 
Angle Masses,” JAMES V. RocGers, JR., M.D., AND 
Tep F. Letcu, M.D., Atlanta, Ga. 

“Coronal Effects in the Rotated X-Ray Beam,” 
JessHILL Love, M.D., AND IRvIN H. SONNE, JR., 
M.D., Louisville, Ky. 

‘‘Periosteal Proliferation in Children,” Joun J. 
MAGOVERN, M.D., A. L. L. Bett, M.D., AND JE- 
ROME ZWANGER, M.D., Brooklyn, N. Y. 

‘“‘New Grid Concept in Roentgen Therapy of Ad- 
vanced Cancer,’’ Hirsch Marks, M.D., New York, 
N. Y. 

“Peptic Ulceration of the Esophagus,” RICHARD 
H. Marsuwak, M.D. B. S. Worr, M.D., AND M. 
Som, M.D., New York, N. Y. 

‘Management of Advanced Mammary Carci- 
noma,” J. J. Nickson, M.D., G. EsHer, M.D., AND 
N. Treves, M.D., New York, N. Y. 
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Cerebral Angiography,”’ S. P. Perry, M.D., A 
B. Kino, M.D., anv J. T. Litt_eton, M.D., Sayre, 


Penna 
“Radiological and Surgical Aspects of Interesting 
Thoracic Lesions,”” C. R. PERRYMAN, M.D., PAuL 


R. Nosie, M.D., AND H. A. Kipp, M.D., Pittsburgh, 
Penna 

Cerebral Angiography,’’ Everett L. PirKEy, 
M_D.. R1icHarp P. Scumipt, M.D., R1icHarp C. Tur- 
reELL, M.D., Lewis L. Levy, M.D., AND EPHRAIM 
Roseman, M.D., Louisville, Ky. 

“Simple Angiographic Cassette Changer,’’ Lee S. 
ROSENBERG, M.D., Cincinnati, Ohio. 

The Portal Venous System—Its Roentgen Anat 
omy,” Francis F. Ruzicka, JR., M.D., GUENTER 
DoeHNER, M.D., BRADLEY BIGELOw, M.D., ALBIN 
GReNDA, M.D., AND Louts M. Roussetot, M.D., 
New York, N. Y. 
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“A System for Correlating Roentgenological, 
Clinical and Pathological Findings,’’ Davin SHa- 
prRO, M.D., Wi_i1aM H. Situ, M.D., Aanp HaROLp 
Gorpon, M.D., Louisville, Ky. 

“Teridax—-A New Cholecystographic Medium,”’ 
ROBERT SHAPIRO, M.D., New Haven, Conn. 

“Roentgen Manifestations of Lymphoma of the 
Stomach and Small Bowel,’ WALTER L. STILson, 
M.D., ANp Paut H. Dees, M.D., Los Angeles. 

‘‘Urokon Sodium 70 Per Cent for Routine Excre 
tory Urography and Precision Timing for Abdominal 
Aortography,’”’ HuGH M. Wirison, M.D., Carey 
N. Barry, M.D., Ropert Royce, M.D., D. K. 
Rose, M.D., ARTHUR A. Porports, M.D., AND 
Oscar C. Zink, M.D., St. Louis, Mo. 


IvAN J. MILLerR, M.D. Chairman 
Scientific Exhibits Committee 


The Commercial Exhibits 


The Commercial Exhibits Section at- 
tracted the usual large audience and enthus- 
iastic interest of the radiologists in attend- 
ance at the 1952 Annual Meeting of the 
Radiological Society of North America. 
Especially notable were the many new types 
of equipment offered. A short description 
of the individual exhibits follows: 


AMPEREX ELECTRONIC CORPORATION (Hicksville, 
N. Y.): The Amperex Electronic Corporation 
showed a complete line of radiographic tubes, 
featuring their 0.3-mm. focal spot rotating anode 
tube, which produces radiographs of extremely fine 
detail. 

Ansco CORPORATION (Binghamton, N. Y.): 
Ansco high-lighted their program which furnishes 
the radiologist, his residents, and technicians, with 
aids designed to assist them in their work. These 
are available upon request, at no cost. In addition, 
photographic products of interest to the radiologist 
were shown. 

Atomic ENERGY, Lrp., COMMERCIAL PRODUCTS 
Division (Ottawa, Canada): A regular production 
model of the Eldorado Cobalt** Beam Therapy 
Unit, Model A, was shown by the Commercial 
Products Division of Atomic Energy, Ltd., of 
Ottawa. Also displayed was a scale model of the 
Cobalt® Unit, Model B, designed primarily for 
multiportal and rotational therapy. 

AUTOMATIC SERIOGRAPH CORPORATION (College 
Park, Md.): The Automatic Seriograph Corpora- 
tion exhibited for the first time its vertical model 
for serial radiography, with a built-in automatic 
timer for regular spacing of exposures at intervals 
of 0.5 to 2 seconds. Irregular timing is achieved 
A clever inter- 


by use of a foot switch control. 


locked display enabled visualization of the film 
obtained from each exposure during the course of 
an 8-film cerebral angiographic series 

BarR-Ray Propucts, Inc. (Brooklyn, N. Y.): 
A new film drier was featured, by Bar-Ray Prod- 
ucts, designed to dry twelve 14 X 17-inch wet 
films within fifteen minutes, at 55 per cent relative 
humidity. Also displayed were the Bar-Ray Posi- 
tive Temperature Control Valve, which will main- 
tain a water temperature of 68°F. with an incoming 
supply varying from 33°F. to steam, and the Archer 
lead glass cloth gowns and aprons. 

Buck X-OGRaPH ComPaANy (St. Louis, Mo.): 
Representative radiographs on view boxes illus- 
trated the qualities of Buck film. Literature on 
processing room equipment was dispensed. 

C & P Specrarties, Inc. (Indianapolis, Ind.): 
C & P Specialties exhibited a low-cost, manually 
operated cerebral angiographic device, utilizing 
conventional 10 X 12-inch cassettes and regular 
dark-room procedures. Special features of the unit 
are its portability, light weight, and small storage 
space requirements. 

Coca Cota Company (Atlanta, Ga.): Ice cold 
Coca Cola was served throughout the meeting, 
through the courtesy and cooperation of the Coca 
Cola Bottling Works Co., of Cincinnati. 

CorEcO RESEARCH CORPORATION (New York, 
N. Y.): The Coreco Corporation showed an adapta- 
tion of its camera for microfilming. The standard 
Coreco camera, utilizing a multi-exposure color- 
corrected bulb, and the less expensive unit, which 
utilizes flash bulbs, were also displayed. All 
surfaces and cavities of the human body can be 
portrayed with ease and accuracy with this equip 
ment. 

DUNLEE CORPORATION (Chicago, IIL.) Many 
of the Dunlee Corporation's full line of radiographic 
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tubes were exhibited, featuring unusually large 
capacities in relation to the focal spot, an achieve- 
ment made possible by improved design. 

E. I. Du Pont pE Nemours & Company (Wil- 
mington, Del.): To emphasize the importance of 
screen care, the Du Pont Company illustrated clean 
and dirty or worn screens, showing the effects of 
proper and improper care on the radiographs. 
A series of interesting films showed the magnifi- 
cation technics possible with the 0.3 mm. focal spot 
x-ray tube, while another interesting display featured 
the various essential components, manufactured by 
DuPont, going into a fine completed radiograph. 

EASTMAN KopakK Company (Rochester, N. Y.): 
Kodak Blue-Brand X-ray films, Kodak X-ray 
screens, and Kodak X-ray processing materials 
were exhibited along with such accessories as the 
Kodak Radiograph Copying Unit, the Kodak X-ray 
Film Identification Printer, Model B, and the Im- 
proved Kodak X-ray Processing Hangers, Number 
3A. Also displayed were the results obtainable with 
the Kodak Radiograph Microfile Machine, Model L. 

EuREKA X-Ray TuBE CORPORATION (Chicago, 
Ill.): A variety of tubes, suitable for all radio- 
graphic purposes, constituted the Eureka X-ray 
Tube Corporation display. 

FAIRCHILD CAMERA & INSTRUMENT CORPORA- 
TION (Jamaica, N. Y.): The Fairchild Corporation 
showed serial angiocardiographic and cerebral angio- 
graphic studies made on roll film in the Fairchild 
Roll Film Cassette. Also demonstrated were the 
Roll Film Cassette and a complete line of 70-mm. 
photofluorographic cameras and accessories. 

FRANKLIN X-RAY CORPORATION (Philadelphia, 
Penna.): A chair designed for rotation therapy with 
the patient sitting or standing was shown by the 
Franklin X-ray Corporation. A head unit, permit- 
ting a variety of skull and sinus examinations with 
the patient vertical or horizontal was, of interest. 
Built in this unit was an automatic tube-shift for 
stereoscopic views. 

GENERAL ELEcTRIC COMPANY (Milwaukee, Wis.): 
The Imperial, a new General Electric diagnostic 
unit, featured a ring-mounted table. Channels 
from the ring support the table, leaving the floor 
beneath unencumbered. Provision is made for 
table angulation from vertical to 90° Trendelenburg. 
The compact design combines economy of space 
with increased facility for radiography either on 
the table or on carts. 

GRUNE AND STRATTON, INc. (New York, N. Y.): 
Among the newer books in the Grune & Stratton 
display were Roentgen Diagnostics of the Skeleton, 
the first two volumes of the translation, edited by 
Dr. James T. Case, of Schinz’ Lehrbuch der Rént- 
gendiagnostik, commonly considered to be the most 
complete work in the field of diagnostic roentgen- 
ology, Casagrande and Frost’s Fundamentals of 
Clinical Orthopedics, and Boyd’s new revised edition 
of Zdansky’s Roentgen Diagnosis of the Heart and 
Great Vessels. 
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Hatsey X-Ray Propucts Company (Brooklyn, 
N. Y.): The Halsey exhibit included radiographic 
accessories such as screens, view boxes, hangers 
and similar items. 

PauL B. HoeBeEr, Inc. (New York, N. Y,): 
Prominent in the Hoeber book display were the 
second edition of Glasser, Quimby, Taylor and 
Weatherwax’s Physical Foundations of Radiology 
and Samuel’s Clinical Radiology of the Ear, Nose 
and Throat. Advanced material was available on 
Coley and Higinbotham’s Tumors of Bone: A Roent- 
genographic Atlas. Other books high-lighted were 
Dotter and Steinberg’s Angiocardiography, Schwe- 
del’s Clinical Roentgenology of the Heart, Ritvo’'s 
Roentgen Diagnosis of the Skull, Ferguson’s Roentgen 
Diagnosis of Extremities and Spine (2d edition), 
Kaplan’s Clinical Radiation Therapy (2d edition), 
and Coley’s Neoplasms of Bone. 

KELEKET X-RAY CORPORATION (Covington, Ky.): 
A serial radiographic table utilizing standard 
cassettes was shown by Keleket. The 2-mev Van 
der Graaff generator, Keleket’s ceiling-mounted 
tube-crane, and a 250-kv. constant potential therapy 
unit were also exhibited, together with a complete 
line of the newest x-ray accessories and supplies. 

Lea & FeEsIcer (Philadelphia, Penna.): In- 
cluded in the Lea & Febiger exhibit were such books 
as Epstein and Davidoff’s An Atlas of Skull Roent- 
genograms (ready in January 1953), Ritvo’s Chest 
X-Ray Diagnosis, Ritvo and Shauffer’s Gastro- 
intestinal X-Ray Diagnosis, Davidoff and Epstein’s 
The Abnormal Pneumoencephalogram, Davidoff and 
Dyke's The Normal Encephalogram, Shurtleff’s 
Children’s Radiographic Technique, Pohle’s Clinical 
Radiation Therapy, Holmes and Schulz’ Thera- 
peutic Radiology, Holmes and Robbins’ Roentgen 
Interpretation, Wesson’s Urologic Roentgenology, 
MacKee and Cipollaro’s X-Rays and Radium in 
the Treatment of Diseases of the Skin, as well as many 
others of interest. 

LIEBEL-FLARSHEIM CoMPANy (Cincinnati, Ohio): 
The Liebel-Flarsheim Company showed the group 
of products which they make for use with all types 
of radiographic equipment, featuring radiographic 
grids and timers. 

MACHLETT LABORATORIES (Springdale, Conn.): 
A complete line of rotating anode tubes was dis- 
played by Machlett Laboratories, ranging in size 
from the Super Dynamax, rated at 125 kv. and 
700 ma., to the Dynamax “20,”’ a small, light- 
weight, double-focus tube for equipment using 100 
ma. at 100 kv.p., self-rectified, or 100 kv.p., 200 ma., 
rectified. Included were rotating anode tubes 
designed especially for under-table operation, 
exemplified by the Dynamax ‘‘26,’’ and three types 
utilizing the new Federal Standard Cable Termina- 
tion, which permits complete inter-changeability, 
so that an x-ray department can be outfitted, using 
the same high tension cables throughout. Various 
combinations of focal spot sizes are available in 
most of these tubes, from 0.3 to 2.0 mm. 
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MALLINCKRODT CHEMICAL WorKS (St. Louis, 
Mo.): Mallinckrodt Chemical Works featured their 
new multi-purpose contrast medium, Urokon So- 
dium 70 per cent, as applied to angiocardiography, 
intravenous urography, translumbar arteriography, 
and nephrography. An automatic slide projector 
showed a series of difficult cases, in which this new 
medium played an important part in the final diag- 
nosis. 

F. MATTERN MANUFACTURING COMPANY (Chi- 
cago, Ill.): The Mattern Company displayed its 
latest design in an x-ray table, with a 4 in 1 spot de- 
vice; also an automatic x-ray control. The Blair 
motor-driven jack-screw-operated telescopic over- 
head tube support was shown with the Mattern 
table. An intriguing demonstration was the use of 
the tube support as a hoisting mechanism for litters 
transporting patients. 

Micro X-Ray Recorper, Inc. (Chicago, IIl.): 
Micro X-ray Recorder, Inc., exhibited their micro- 
filming unit, as well as samples of microfilm demon- 
strating the latitude of its performance. 

NorTH AMERICAN PuHIiPs Co., Inc. (Mt. Vernon, 
N. Y.): A new constant potential deep therapy 
unit, the R-T 250, was shown by Philips. This 
allows for rotational therapy, the tube rotating ver- 
tically around the patient. A newly designed x-ray 
table and tube stand were also displayed, incor- 
porating free travel from the vertical to the 90° 
Trendelenburg position, as well as other new fea- 
tures. 

NUCLEAR RESEARCH CORPORATION (Philadelphia, 
Penna.): Included in the exhibit of the Nuclear Re- 
search Corporation were tagged compounds and de- 
tection equipment for radiological and laboratory 
use. Scintillation counters, models SC-I1B and 
SC-2A, were of special interest. Over 100 times as 
sensitive as the Geiger-Miiller counter, they permit 
the use of microcurie sources of I'*', with excellent 
detection. Model No. SC-2A utilizes the new RCA 
No. 6199 photo-multiplier tube and an optimized 
optical coupling between the sodium iodide crystal 
and the tube. Also shown were a variety of lead 
shields and collimators for specialized detection 
problems. 

PAKO CORPORATION (Minneapolis, Minn.): Fea- 
tures of the Pako exhibit were the Model 38 X-ray 
Filmtanx for through-the-wall processing of film; 
the Model 80 Filmtanx for 80° rapid processing of 
special films; the Model 2-XR Drycab, with two- 
tier suspension of either 24 Pako Hangettes or stand- 
ard hangers; a Pakotemp for automatic exact con- 
trol of solution temperatures in actual operation, 
and the Pako Planning Service for the design of ef- 
ficient x-ray film processing layouts. 

PICKER X-Ray CoRPORATION (White Plains, 
N. Y.): A new telescoping conical tube holder with 
a special tube frame containing the room lighting 
supply was shown by Picker. Another interesting 
feature of the display was a tube-to-cassette center- 
ing device using an electric eye actuating a magnetic 
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lock. Picker’s new 250-kv. constant-potential ro- 
tational therapy unit, in which the tube rotates 
around the patient in a vertical plane, was shown for 
the first time. It is easily interchangeable from 
rotational to conventional procedures. 

PROFESSIONAL EQUIPMENT Co. (Maywood, IIl.): 
The Professional Equipment Company exhibited its 
new series TC-4 and TC-5 motor-driven tilt-table 
radiographic-fluoroscopic units. These provide a 
choice of four different transformers, two styles of 
fluoroscopic towers, and eleven types of tubes for 
over-table and under-table use. Also displayed was 
a new packing case for an army radiographic unit, 
designed for field use. 

RapioLocy: The official journal of the Radiologi- 
cal Society of North America, Inc., displayed sample 
pages and cover, greatly enlarged, of its new Cumu- 
lative Index, 1948-1952, which will be ready for dis- 
tribution in 1953. The new Index will correspond 
to the earlier Indexes not only in format but also in 
comprehensiveness, accuracy and ease of reference. 
Copies of Radiology were available, as well as the 
popular Information for Authors booklet. 

RapiuM CHEMICAL CoMPANY, Inc. (New York, 
N. Y.): The latest types of instruments and ac- 
cessories used in the handling and application of 
radium and radon were shown by the Radium Chem- 
ical Company. New accessory items distributed 
exclusively by this company were demonstrated. 

W. B. SAUNDERS ComPAny (Philadelphia, Penna.) : 
Among many books of interest to radiologists in the 
Saunders display were the second edition of Shanks 
and Kerley’s Textbook of X-ray Diagnosis, Mes- 
chan’s Atlas of Normal Radiographic Anatomy, 
Braasch and Emmett’s Clinical Urography, and the 
American Illustrated Medical Dictionary. 

SCHERING CORPORATION (Bloomfield, N. J.): 
Schering displayed radiographs made with Priodax 
as the cholecystographic medium. 

FRANK SCHOLZ X-RAY ENGINEERING COMPANY 
(Boston, Mass.): Scholz Spot-film Cassette Holders 
were exhibited, including one for phototiming. 

STANDARD X-Ray Company (Chicago, IIl.) 
The Ther-X Unit, available in capacities of 100 and 
150 kv., for superficial and intermediate x-ray 
therapy, was shown by the Standard X-ray Com- 
pany. Alsoon display were a new table, the Duo-Tilt 
90/90, incorporating new and additional radiation 
protection devices, and the Model E-60 Mobile X-ray 
Unit, rated at 60 ma. 

TRACERLAB, INc. (Boston, Mass.): Tracerlab 
showed its newly developed cobalt® needles for in 
terstitial cancer therapy and such accessories as 
needle-inserting forceps, needle pushers and extrac- 
tors, and a shielded needle storage container. Per- 
sonnel protection devices—survey meters, film badges, 
and a film badge survey packet for determining 
whole-body radiation—were exhibited. Several 
new scalers and a complete line of accessories 
for use in hospital radioactivity laboratories were 
also demonstrated. The Strontium’ Medical Ap- 
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plicator was displayed, as was the TGC-8, a small, 
high-efficiency gamma Geiger-Miiller tube espe 
cially designed for medical counting. 

UNITED States RAprtuM CORPORATION (New 
York, N. Y.): The U. S. Radium Corporation fea 
tured Radelin fluoroscopic and radiographic screens; 
also a dark adaptation tester, consisting of two light 
sources of different intensities. 

VICTOREEN INSTRUMENT ComPANY (Cleveland, 
Ohio): New and improved direct-reading 0.2 r 
pocket dosimeters, with accompanying charger unit, 
were shown by the Victoreen Company. Other 
features of the exhibit were three new Hi-Energy 
chambers (2.5 r, 25 r, and 250 r) for the condenser r 
meter, designed to achieve electronic equilibrium 
for radiation from 1- and 2-mev x-ray machines, co 
balt®, and radium; a new clinical probe used with 
the Roentgen Ratemeter, designed for intracavitary 
work, completely sealed and capable of being ster 
ilized; a new portable Alpha Surveymeter, which 
discriminates against beta and gamma radiation; 
5-r and 50-r direct reading pocket dosimeters. 

WESTINGHOUSE ELECTRIC CORPORATION (Pitts 
burgh, Penna.): A complete operating Fluorex 
Image Amplifier, with patients available for barium- 
contrast studies, was a feature of the Westinghouse 
exhibit. This apparatus, providing fluoroscopy 200 
times brighter than on conventional screens, is now 
available for use in standard clinical procedures. 
Also exhibited were the Fluoradex line, including the 
180° tilt-table and the 60-72-inch tubestand, with 
Stratagraph and 500-ma. control. The 180° table 
has a fluoroscopic carriage power assist. 

WILLIAMS & WILKINS ComPANy (Baltimore, Md.): 
Outstanding titles in the Williams & Wilkins display 
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were Diagnostic Roentgenology, a loose-leaf work 
edited by Dr. Ross Golden, Gynecologic Cancer by 
Corseaden, Golden’s Roentgen Ray Examination of 
the Digestive Tract, Pugh's Roentgenologic Diagnosis of 
Diseases of the Bones, Simon's X-Ray Diagnosis, 
Brailsford’s Radiology of Bones and Joints (4th edi- 
tion), Davies and Isenburg’s Standard Radiographic 
Positions (2d edition), Feldman’s Clinical Roent 
genology of the Digestive Tract. 

WINTHROP-STEARNS, INC. (New York, N. Y.): 
Telepaque, the new, highly effective and well 
tolerated oral cholecystopaque medium, was featured 
by Winthrop-Stearns. This gives dense, clear-cut 
pictures of the gallbladder and, in a substantial 
number of cases, permits also visualization of the 
biliary ducts. Other products on display were 
Diodrast 35 per cent, for operative and postoperative 
cholangiography, Skiodan for urography, and 
Dormison, a new sedative. 

THe YEAR Book PUBLISHERS, INC. (Chicago, 
Ill.):| The Year Book Publishers had on hand pre- 
publication information about the Planning Guide 


for Radiologic Installations, edited by Dr. Wendell 


Scott, and prepared under the auspices of the Amer- 
ican College of Radiology, and A Handbook of Radiol- 
ogy, edited by Drs. Russell Morgan and Kenneth 
Corrigan. On display also were the new 1952 
Yearbook of Radiology, Caffey’s Pediatric X-Ray 
Diagnosis, Hodges, Lampe and Holt’s Radiology for 
Medical Students, the Handbooks of Roentgen Diagno- 
sis, Medical Physics, Volumes I and II, and Dr. 
Edith Potter’s Pathology of the Fetus and Newborn. 


T. J. WacHowsk1, M.D., Chairman 
Commercial Exhibits Committee 
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ANNOUNCEMENTS AND BOOK REVIEWS 





ANNUAL MEETING 
AMERICAN RADIUM SOCIETY 


The Thirty-fifth Annual Meeting of the American 
Radium Society will be held April 20-22 in St. Louis, 
Mo., at the Park Plaza and Chase Hotels. Every 
radiologist concerned with radiotherapeutics in any 
of its various forms will find the program interesting 
and instructive. All are cordially invited to attend 
this meeting. The program covers therapeutic 
modalities from roentgen rays to neutrons, and 
regional neoplasms from the brain to the cervix. 

The scientific program covers a period of two and 
one-half days. About twenty papers will be pre 
sented and half a day will be devoted to clinics at the 
nearby Washington University School of Medicine, 
which is celebrating its centennial anniversary. 
Of the formal program, about one half day will be 
devoted to each of the following general topics: 
practical aspects of radiation physics, carcinoma of 
the uterus, lesions of the head and neck, and miscel- 
laneous problems in radiotherapeutics. The presen- 
tations at Washington University will include tech- 
nical demonstrations of the introduction of radio 
gold into the prostate and into the parametria, dem- 
onstrations of various fixed radium applicators, 
and the direct measurement of pelvic irradiation. 
The tumor clinic will provide actual cases to be 
evaluated and discussed by a panel of experts repre- 
senting radiology, surgery, and pathology. 

The Janeway lecture will be presented in con- 
junction with a luncheon in the Tiara Room at the 
Park Plaza. The cocktail hour and banquet will be 
held on the Starlite Roof and in the Zodiac Room of 
the Chase. A barbecue picnic lunch sponsored by 
the St. Louis Radiological Society will be held 
Wednesday noon in the Lazy M. D. Corral at the 
residence of Dr. Ernst. 

Reservations are to be arranged through E. J. 
Hoelscher, Chase Hotel, 212 N. Kingshighway, St. 
Louis, Mo. Howarp B. Hunt, M.D. 

President, American Radium Society 


ROCHESTER ROENTGEN RAY SOCIETY 


The newly elected officers of the Rochester (N. Y.) 
Roentgen Ray Society are: George Gamsu, M.D., 
President; Robert J. Bloor, M.D., Vice-President; 
A. Gordon Ide, M.D., 277 Alexander St., Secretary- 
Treasurer. The Society meets on the last Monday 
of each month, September to May, at 8:15 P.M., at 
Strong Memorial Hospital. 


ESSENTIAL PHYSICS OF RADIOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 

The University of Southern California School of 
Medicine, Division of Medical Extension Education, 
announces a course on the Essential Physics of 


79 


Radiology to be held in Los Angeles from March 9 to 
May 25, at the Los Angeles County Hospital (March 
9-April 13) and the Cedars of Lebanon Hospital 
(April 20-May 25). The course consists of weekly 
lectures by Robert E. Pugh, Jr., X-ray and Radium 
Physicist, Robert M. Sodaro, Health Physicist, and 
Henry L. Jaffe, M.D., Associate Clinical Professor of 
Radiology. The tuition fee is $50. 

Applications, accompanied by tuition fee, should 
be addressed to Gordon E. Goodhart, M.D., 
Director, Medical Extension Education, 1200 N. 
State St., Los Angeles 33, Calif. 


FELLOWSHIPS IN RADIOLOGICAL PHYSICS 
AND INDUSTRIAL HYGIENE 


The Oak Ridge Institute of Nuclear Studies invites 
applications for Atomic Energy Commission Gradu- 
ate Fellowships in Radiological Physics for the 1953 
54 school year. The program will be carried out in 
three geographically separated areas: by Vanderbilt 
University in co-operation with Oak Ridge National 
Laboratory; by the University of Rochester in co- 
operation with Brookhaven National Laboratory; 
by the University of Washington in co-operation 
with the AEC Hanford Works. In each case, nine 
months of course work at the university is followed 
by three months of additional study and field train- 
ing at the co-operating AEC installation. 

Basic stipend for radiological physics fellows is 
$1,600, plus payment of tuition, laboratory, and 
other standard university fees. If the fellow is 
married, an allowance of $350 is made, with an ad- 
ditional $350 annually for each dependent child 

The Institute also is soliciting applications for 
AEC Graduate Fellowships in Industrial Hygiene. 
In this program, a limited number of students will 
receive financial support for study at selected uni- 
versities with established graduate programs in 
industrial hygiene. 

Basic stipend for industrial hygiene fellows is also 
$1,600, with allowances similar to those for radio- 
logical physics fellows. An additional allowance of 
$200 may be made if the applicant has had as much 
as a year of graduate training or appropriate indus 
trial experience in a related field. 

Course work in either fellowship program may be 
used as credit toward an advanced degree. 

Application forms and additional information may 
be obtained from the Fellowship Office, University 
Relations Division, Oak Ridge Institute of Nuclear 
Studies. 


RESIDENCIES IN EXPERIMENTAL 
MEDICINE 
The Medical Division of the Oak Ridge Institute 
of Nuclear Studies is inviting applications for one 
year residencies in experimental medicine. Two 
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appointments will be made annually beginning in 
1953. 

The Division operates, under contract with the 
U.S. Atomic Energy Commission, a 30-bed research 
hospital and extensive laboratories for correlation 
of basic scientific studies with clinical investigation. 
An active research program of experimental cancer 
therapy with radioisotopes is in progress under the 
direction of a full-time staff and consultants from 
participating medical schools. Research in progress 
offers opportunities for metabolic studies with iso- 
topes and for investigations in the field of hema- 
tology. 

The residencies are approved for one year of basic 
credit in Internal Medicine by the American Medical 
Association and the American Board of Internal 
Medicine. Stipends are $2,000 plus $4 a day sub- 
sistence in lieu of maintenance. 

Additional information may be obtained from 
Marshall Brucer, M.D., Chairman, the Medical 
Division, Oak Ridge Institute of Nuclear Studies, 
Oak Ridge, Tenn. 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space per- 
mits. 


VisuaL ANATOMY: THORAX AND ABDOMEN. By 
SypDNEY M. FRIEDMAN, M.D., Ph.D., Professor of 
Anatomy, University of British Columbia, Van- 
couver, Canada; Formerly, Associate Professor of 
Anatomy, McGill University, Montreal, Canada. 
A volume of 204 pages, with 91 illustrations. 
Published by Charles C Thomas, Springfield, II1., 
1952. Price $10.50. 


Les CONTUSIONS DU REIN. By L. SABApINt1, P* de- 
Clinique Urologique 4 la Faculté de Médecine 
d’Alger, Chirurgien de |’Hépital de Mustapha, 
Membre de 1’Académie de Chirurgie, et J. Ducas- 
sou, Urologue des Hépitaux (Alger). A volume 
of 108 pages, with 65 illustrations. Published by 
Masson & Cie, Paris, 1952. 


RONTGENUROSKOPIE. NIERENBECKEN UND -KEL- 
CHE, HARNLEITER, BLASE, HARNROHRE. By Dr. 
Mepb. HasiLt. G. W. GUNTHER, Mannheim. A 
monograph of 45 pages, with 86 illustrations. 
Published by Georg Thieme, Stuttgart, 1952. 
Distributor for U.S. A., Grune & Stratton, Inc., 
New York, N.Y. Price DM 13.50. 


Die FRUHDIAGNOSE DES UTERUSCARCINOMS. HIs- 


TOLOGIE, KOLPOSKOPIE, CYTOLOGIE, BIOCHEM- 
ISCHE METHODEN. By Pror. Dr. Mep. HANs 


LimsBurG, Oberarzt an der Universitats-Frauen- 
klinik, Hamburg. 


A volume of 208 pages, with 


February 1953 


83 illustrations and 43 tables. Published by 
Georg Thieme, Stuttgart, 2d ed., 1952. Distrib- 
utor for U. S. A., Grune & Stratton, Inc.. New 
York, N. Y. Price DM 19.50. 


Die ANGIOGRAPHIE ZUR ERKENNUNG, BEHANDLUNG 
UND BEGUTACHTUNG PERIPHERER DvuRCHBLU- 
TUNGSSTORUNGEN. Ergadnzungsband 67, Fort- 
schr. a. d. Geb. d. Réntgenstrahlen. By Dr, 
Men. Hast. H. W. PAss_er, Stadtobermedizinal- 
rat, Chefarzt des Stadt. Krankenhauses Lever- 
kusen. A monograph of 116 pages, with 102 
illustrations. Published by Georg Thieme, Stutt- 
gart, 1952. Distributors for U. S. A., Grune & 
Stratton, New York, N. Y. Price DM 29.70. 


EINFUHRUNG IN DIE ENZEPHALOGRAPHIE (PNEU- 
MENZEPHALOGRAPHIE). Erganzungsband 64, 
Fortschr. a. d. Geb. d. Réntgenstrahlen. By Dr. 
Mep. HasiLt. Otto SCHIERSMANN, Dozent fiir 
Neurologie und Psychiatrie, Chefarzt des Kran- 
kenhauses Bethesda, Wuppertal-Elberfeld. A 
monograph of 136 pages, with 192 illustrations. 
Published by Georg Thieme, Stuttgart, 2d ed., 
1952. Distributors for U. S. A., Grune & Strat- 
ton, Inc., New York, N. Y. Price DM 36. 


GRUNDRISS DER ELEKTROKYMOGRAPHIE: PHASEN- 
ANALYSE UND RAUMKYMOGRAPHIE DES HERZENS. 
By Priv.-Doz. Dr. K. HECKMANN, Miinchen. 
A monograph of 36 pages, with 54 illustrations. 
Published by Georg Thieme, Stuttgart, 1952. 
Distributors for U. S. A., Grune & Stratton, 
Inc., New York, N. Y. Price DM 6.60. 


DIZIONARIO TECNICO DI RADIOLOGIA, ITALIANO 
FRANCAIS—DEUTSCH—-ENGLISH—ESPANOL. By 
Franco Fossati, Membro del Comitato Tecnico 
della Societa Italiana di Radiologia Medica. A 
volume of 490 pages. Published by A. Wasser- 
mann, Milan, Italy, 1952. 


Book Reviews 


CONSOLIDATED INDIcEs. VoL_UME III. Embracing 
the AMERICAN JOURNAL OF ROENTGENOLOGY 
AND RapiuM THERAPY, Volumes 49-58 (1943- 
1947). Compiled under the direction of the 
Publication Committee and the Editorial Office 
of the American Roentgen Ray Society. A 
volume of 292 pages. Published by Charles C 
Thomas, Springfield, Ill., 1952. Price $12.50. 


The American Journal of Roentgenology and 
Radium Therapy has added a third to its series of 
Consolidated Indices, covering Volumes 49-58, 
for the years 1943-1947. The new Index represents 
a departure from its predecessors in several impor- 
tant respects. For one thing, authors and subjects 
are here indexed together, which offers a definite 
advantage especially to the many for whom an 
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index at its best—which is to say its simplest—is 
something of a puzzle. A further improvement is 
the insertion of the name of the author, or authors, 
after each subject entry, which will save valuable 
time in a search for some particular expression of 
opinion on a given problem. 

Typographically, also, and in general arrangement, 
this is the most satisfactory of the three Indices, 
the items standing out distinctly in clear legible 
type. The chief criticism would seem to be the 
lack of subheads, especially under such entries 
as Cancer, Lungs, Roentgen Rays, and Tuber- 
culosis,which cover several pages. 

To make available through comprehensive and 
accurate indexing the great storehouse of informa- 
tion represented by five years cumulated material 
on radiology in its multifold aspects, as represented 
by both original papers and abstracts, is a signifi- 
cant contribution that often goes unrecognized or is 
merely taken for granted. It is deserving of high 
commendation. 


GYNAKOLOGISCHE STRAHLENTHERAPIE. INDIKA- 
TIONSSTELLUNG, METHODIK UND ARzTLICHE BE- 
TREUUNG By Dr. Mep. RICHARD KurRT KEppP, 
Apl. Professor fiir Geburtshilfe und Frauenheil- 
kunde an der Universitat Géttingen, with a 
foreword by Pror. Dr. HErnrIcH Martius, Di- 
rektor der Universitats-Frauenklinik Géttingen. 
A volume of 232 pages, with 64 illustrations. 
Published by Georg Thieme, Stuttgart, 1952. 
Agents for U.S. A., Grune and Stratton, Inc., New 
York, N. Y. Price DM 26.— 


Dr. Richard Kepp of the University of Géttingen 
has devoted 49 pages of his 232-page book on gyne- 
cologic radiotherapy to benign conditions, 122 pages 
to malignant tumors, including 12 pages on carci- 
noma of the breast, 30 pages to medical care during 
and after radiation therapy, and 22 pages to a bib- 
liography. Although other methods are briefly dis- 
cussed, the book is mainly a description of the indi- 
cations and methods of radiation therapy followed 
at the Géttingen Gynecology Clinic. 

Of interest for the radiotherapist are the dis- 
cussions of the technic of intravaginal contact 
therapy, which was developed at the Géttingen 
Clinic by Schaefer and Witte. Instead of the bulky 
100-kv. tube formerly used, a lightweight 60-kv. 
tube developed by Siemens Reiniger Werke AG, 
Erlangen, is now employed, which greatly facilitates 
the setting of the intravaginal fields. Indications 
for intravaginal contact therapy are more limited 
than given previously, the main indication now 
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being well localized parametrial carcinomatous 
infiltrations. 

Newer methods such as the intra-uterine use of 
Pp? Sr®?, and weakly filtered radium for benign con 
ditions, the application of Co® solutions in endome- 
trial carcinoma, and the instillation of Au™ and 
Ag"! in colloidal solutions in the peritoneal cavity 
and the parametria are discussed briefly. One case 
of vulvar carcinoma successfully treated by the au- 
thor with the electron-beam from a 6-mev betatron 
is documented by good photographs. 


APPLICAZIONI DELLA STRATIGRAFIA ASSIALE TRAS- 
VERSA IN PEpDIATRIA. From the Istituto di 
Clinica Pediatrica dell’ Universita di Genova, 
Pror. G. De Ton, Direttore, and Istituto di 
Radiologia dell’ Universita di Genova, Pror. A. 
VALLEBONA, Direttore. A volume of 350 pages, 
with 296 figures. Published by Edizioni Minerva 
Medica, Torino, 1951. 


This volume is the product of the intimate collab- 
oration between the Pediatric Clinic and the Radio- 
logical Institute of the University of Genoa. The 
result is a study of a number of pediatric conditions 
by means of axial laminagraphy, a technic first 
described by A. Vallebona. Included are its applica- 
tions in thymic hypertrophy, congenital heart 
lesions, and rheumatic endocarditis, in the study of 
the abdominal organs and of the posterior medias- 
tinum, in the study of the pancreas, in pneumoven- 
triculography, and finally in the study of the 
bladder. The volume is well written and profusely 
illustrated. The authors show that axial laminag- 
raphy is capable of demonstrating many patho- 
logical conditions. 

Axial laminagraphy is an extremely interesting 
technical development, and the Italian workers should 
be congratulated on the results of their joint efforts. 
This book should enable the reader to evaluate this 
procedure in the light of its clinical usefulness. 


CRANIOGRAPHY. By Pror. Mario Lenzi. A 
monograph of 78 pages, with 82 illustrations. 
Published by Casa Editrice Cappelli, Bologna, 
Italy. 


This monograph describes in a clear and concise 
fashion the technic, the results, and the interpreta- 
tions of normal radiographs of the skull, including 
normal ventriculograms and angiograms. The 
illustrations are beautiful, with legends and text 
in Italian and English. This book represents a 
well planned source of quick reference for those who 
are interested in radiography of the skull. 
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Arthur W. Erskine, M.D. 





IN MEMORIAM 





Arthur W. Erskine, M.D. 


While members of the Radiological Society of 
North America were gathered in Cincinnati for their 
Thirtv-eighth Annual Meeting, they were saddened 
by word of the sudden death of a long-time member 
and former president (1925) of the Society—Dr. 
Arthur W. Erskine. Dr. Erskine died at his home 
in Cedar Rapids, Iowa, on December 10, only a few 
hours after returning from his office 

Arthur Wright Erskine was born on May 6, 1885, 
in Lawrence County, Pennsylvania. He attended 
Hiram College, Hiram, Ohio, and in 1908 received 
his M.D. degree from Baltimore Medical College 
now a part of the University of Maryland). After 


serving his internship in Maryland General Hospital, 
3altimore, and carrying on further studies at Johns 
Hopkins University, he entered general practice in 


Bessemer, Penna. In 1912 he moved to Cedar 
Rapids, where the remainder of his life was spent in 
the practice of radiology. He built up the X-Ray 
Department of Mercy Hospital and St. Luke’s Meth 
odist Hospital in that city and was head of these 
departments at the time of his death. He was long 
associated in the private practice of his specialty with 
Dr. James V. Prouty. 

Dr. Erskine was vitally interested in the treatment 
of cancer. With two other members of the Iowa 
State Executive Cancer Committee he prepared a 
Cancer Manual (Ist ed., 1937; 2nd ed., 1948) for the 
physicians of Iowa, which was subsequently pur- 
chased by the State Boards of Health of Pennsyl- 
vania and New York for distribution in those states. 
He developed and made a series of specula for the 
transvaginal roentgen irradiation of cervical cancer, 
which he exhibited in London at the International 
Radiological Congress in 1950. The same year, at 
the International Cancer Congress, he was honored 
with a luncheon by the Curie Institute of Paris. 

He was an active promoter of a banquet of cured 
cancer patients held in Cedar Rapids in April 1952, 
which was given nationwide publicity and at which 
172 cured cancer patients were in attendance. On 
Oct. 12, 1952, at a state cancer workers’ dinner, in 
Des Moines, Iowa, he was awarded the medal of the 
American Cancer Society “for distinguished service 
in cancer control.”’ 

Of this phase of Dr. Erskine’s work an editorial in 
the Cedar Rapids Gazette says: “He imparted a 
human commonsense quality to his professional ap- 
proach to the medical problems to which his life was 
devoted.... His quest for more knowledge about 
cancer was never far beneath the surface of Dr. 
Erskine’s active mind. He was a persistent ex- 
plorer in the realm of ideas—one of the dauntless 
pioneers in the field of cancer research.” 

Dr. Erskine has more than forty published papers 


on x-ray technic and x-ray to his credit 
The first volume of RADIOLOGY 
paper on the Dessauer charts and before this he had 
contributed to the Journal of Radiology (3: 5, Jan- 


uary 1922), one of RADIOLOGY's immediate predeces 


therapy 


1925 


contains a 


sors, an account of a measuring apparatus for x-rays 
which he had constructed after hours in his office, the 
first to be constructed and this country 

His latest contribution to the literature is also to be 
found in RADIOLOGY, a presentation of material on 


used in 


transvaginal radiotherapy originally presented as a 
Refresher Course at the 1951 Annual Meeting of the 
Radiological Society. His Practical X-Ray Treat- 
ment, first published in 1931, and widely used as a 
textbook, is about to go into a fourth edition 

In his earlier days, Dr. Erskine was active in ef- 
forts to secure the adoption of the r as an interna 
tional unit of measurement for roentgen radiation 
He was interested also in the economic aspects of his 
specialty and in the hospital relationships of radiolo 
gists, pathologists, and anesthesiologists. In 1930, 
with Dr. Thomas Burcham of the Iowa X-Ray Club, 
he prepared a schedule of fees for industrial examina- 
tions which has been widely adopted 

In addition to his long association with the Radio 
logical Society of North America, Dr. Erskine was a 
member of the American Roentgen Ray Societv, the 
Iowa State Medical Society (President in 1938) and 
the Linn County Medical Society (President in 
1920), a Fellow of the American College of Radiology 
(President in 1950), a co-founder of the Iowa X-Ray 
Club and its secretary from its beginning in 1920 
until April 1952. 

Dr. Erskine, a skilled wood-carver, was the recip 
ient in 1944 of an award by the American Physicians 
Art Association for his carving of a panther. He 
carved a historic gavel for the American Roentgen 
Ray Society from wood used by Conrad Roentgen, 
Clyde Snook, and Dr. W. D. Coolidge. In 1934, he 
visited Epidaurus (Cavtat, Yugoslavia), the legend 
ary birthplace of Hippocrates, to find native wood 
from which he carved gavels for the Linn County 
Medical Society and the Iowa State Medical Society 

The Erskine Physics Prize at Coe College, Cedar 
Rapids, and Hiram College, Ohio, were estab 
lished by Dr. Erskine, and many young men seek 
ing an education have cause to be grateful for his as 
sistance. Those who knew him best will remember 
him not alone for his keen mind and persevering 
efforts in his chosen field but for his generous mo 
tives, kindly understanding, and gentleness of spirit 

Dr. Erskine is survived by his wife, the former 
Betsy Smith, whom he married in 1916, and to whom 
RADIOLOGY is indebted for the information upon 
which these notes are based. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 





Editor's Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RADIOLOGICAL SOCIETY OF NoRTH AMERICA. Secrelary- 
Treasurer, Donald S. Childs, M.D., 713 E. Genesee 
St., Syracuse 2, N. Y. 

AMERICAN Raprium Society. Secretary, John E. Wirth, 
M.D., 635 Herkimer St., Pasadena 1, Calif. 

AMERICAN ROENTGEN Ray Society. Secretary, Barton 
R. Young, M.D., Germantown Hospital, Philadel- 
phia 44, Penna. 

AMERICAN COLLEGE OF RaproLocy. Exec. Secretary, 
William C. Stronach, 20 N. Wacker Dr., Chicago 6. 

SecTION ON RaproLocy, A. M. A. Secretary, Paul 
C. Hodges, M.D., 950 East 59th St., Chicago 37. 


Alabama 

ALABAMA RADIOLOGICAL Society. Secretary-Treasurer, 
J. A. Meadows, Jr., M.D., Medical Arts Bldg., 
Birmingham 5. 


Arizona 

ARIZONA RADIOLOGICAL Society. Secretary-Treasurer, 
R. Lee Foster, M.D., 15 East Monroe, Phoenix. 
Annual meeting with State Medical Association; 
interim meeting in December. 


Arkansas 

ARKANSAS RADIOLOGICAL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 


California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RapI- 
oLocy. Secretary, Calvin L. Stewart, M.D., 2330 
First Ave., San Diego. 

East Bay ROENTGEN Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RADIOLOGICAL Society. Secretary, Joseph 
F. Linsman, M.D., 436 N. Roxbury Dr., Beverly 
Hills. Meets monthly, second Wednesday, Los 
Angeles County Medical Association Bldg. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY. Secre- 
tary, Richard C. Ripple, M.D., 1215 28th St., 
Sacramento. Meets at dinner last Monday of 
September, November, January, March, and May. 

Paciric ROENTGEN Society. Secretary, L. Henry Gar- 
land, M.D., 450 Sutter St., San Francisco8. Meets 
annually at time of California State Medical Asso- 
ciation convention. 

San Dreco RaproLocicat Society. Secretary, C. W. 
Bruner, M.D., 2456 Fourth Ave., San Diego 1. 
Meets first Wednesday of each month. 

San Francisco RaproLocicat Society. Secretary, 
I. J. Miller, M.D., 2680 Ocean Ave., San Francisco 
27. Meets quarterly, at the University Club. 

Soutn Bay Rapro.ocicaL Society. Secretary, Ford 
Shepherd, M.D., 526 Soquel Ave., Santa Cruz. 
Meets monthly, second Wednesday. 


X-Ray Stupy Cius or SAN Francisco. Secretary, 
Wm. W. Saunders, M.D., VA Hospital, San 
Francisco 21. Meets third Thursday at 7:45, 
Lane Hall, Stanford University Hospital. 


Colorado 

CoLoRADO RADIOLOGICAL SOCIETY. Secretary, Wim. S. 
Curtis, M.D., 304 Republic Bldg., Denver. Meets 
monthly, third Friday, at University of Colo- 
rado Medical Center or Denver Athletic Club. 


Connecticut 

ConneEctTicuT STATE MeEpIcAL Society, SECTION on 
RADIOLOGY Secretary-Treasurer, William A, 
Goodrich, M.D., 85 Jefferson St., Hartford 14, 
Meets bimonthly, second Wednesday. 


CONNECTICUT VALLEY RADIOLOGICAL Society. Secre- 
tary, B. Bruce Alicandri, M.D., 20 Maple St., 
Springfield, Mass. Meets second Friday of Octo- 
ber and April. 


District of Columbia 

RADIOLOGICAL SECTION, DistrRicT oF COLUMBIA MEDI- 
caL Society. Secretary, U. V. Wilcox, M.D., 
915 19th St., N.W., Washington 6. Meets third 
Thursday, January, March, May, and October, at 
8:00 p.m., in Medical Society Library. 


Florida 

FLorIpA RADIOLOGICAL SoctetTy. Secretary-Treasurer, 
A. Judson Graves, M.D., 2002 Park St., Jackson- 
ville. Meets in April and in November 

GREATER Miami RaproLocicaL Society. Secretary, 
Maurice Greenfield, M.D., Ingraham Bldg., 
Miami. Meets monthly, third Wednesday, 8:00 
P.M., Veterans Administration Bldg., Miami. 


Georgia 

ATLANTA RADIOLOGICAL Society. Secretary-Treasurer, 
Albert A. Rayle, Jr., M.D., 478 Peachtree St. 
Meets second Friday, September to May. 

GEorGIA RADIOLOGICAL Society. Secretary-Treasurer, 
Robert M. Tankesley, M.D., 218 Doctors Blidg., 
Atlanta. Meets in November and at the annual 
meeting of the State Medical Association. 

RicHMOND County RADIOLOGICAL Society. Secretary, 
Wm. F. Hamilton, Jr., M.D., University Hospital. 


Augusta. 


Hawaii 

RapIOLoGicaL Socrety oF Hawam. Secretary, Col. 
Alexander O. Haff, Tripler Army Hospital, Hono- 
lulu. Meets monthly on the third Friday, at 
Tripler Army Hospital. 
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Illinois 

Cuicaco RoENTGEN Society. Secretary, Elbert K. 
Lewis, M.D., 6337 S. Harvard Ave., Chicago 21. 
Meets at the University Club, second Thursday of 
October, November, January, February, March, 
and April at 8:00 P.M. 

Ittrnors RapioLocicaL Society. Secretary-Treasurer, 
Stephen L. Casper, M.D., Physicians and Surgeons 
Clinic, Quincy. 

Ittinois STATE MEDICAL SOCIETY, SECTION ON RApI- 
oLocy. Secretary, George E. Irwin, Jr., M.D., 
427 N. Main St., Bloomington. 


Indiana 

INDIANA ROENTGEN Society. Secretary-Treasurer, 
John A. Robb, M.D., 23 East Ohio St., Indian- 
apolis. Annual meeting in May. 


Iowa 

Iowa X-Ray C.iuB Secretary, James McMillen, 
M.D., 1104 Bankers Trust Bldg., Des Moines. 
Meets during annual session of State Medical 
Society, and holds a scientific session in the Fall. 


Kansas 

Kansas RaproLocicaL Society. Secretary, Willis L. 
Beller, M.D., 700 Kansas Ave., Topeka. Meets 
in the Spring with the State Medical Society and 
in the Winter on call. 


Kentucky 

KENTUCKY RADIOLOGICAL Society. Secretary, Everett 
L. Pirkey, M.D., Louisville General Hospital. 
Meets monthly, second Friday, at Seelbach Hotel, 
Louisville. 

Louisiana 

ORLEANS ParisH RaprioLocicaL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets second Tuesday 
of each month. 

SHREVEPORT RaproLocicaL CLus. Secretary, W. R. 
Harwell, M.D., 608 Travis St. Meets monthly 
September to May, third Wednesday. 

Maine 

MAINE RapioLocicaL Society. Secretary-Treasurer, 
Hugh Allan Smith, M.D., Eastern Maine General 
Hospital, Bangor. Meets three times a year— 
Spring, Summer, and Fall. 


Maryland 


BaLtimorE City MeEpicaL Society, RADIOLOGICAL 
SEcTION. Secretary-Treasurer, H. Leonard Warres, 


M.D., 2337 Eutaw Place, Baltimore 17. Meets 
third Tuesday, September to May. 

Michigan 

Detroir X-Ray anp Raprum Society. Secretary, 


James C. Cook, M.D., Harper Hospital, Detroit 1. 
Meets first Thursday, October to May, at Wayne 
County Medical Society club rooms. 

Minnesota 

MINNESOTA RADIOLOGICAL SOCIETY. Secretary, John 





R. Hodgson, M.D., The Mayo Clinic, Rochester. 
Meets in Spring and Fall. 

Mississippi 

MIssissipPI RADIOLOGICAL Society. Secretary-Treas- 
urer, John W. Evans, M.D., 621 High St., Jackson 
2, Miss. Meets monthly, third Tuesday, at 6:30 
P.M., at the Rotisserie Restaurant, Jackson. 


Missouri 

RADIOLOGICAL SocreETy oF GREATER Kansas Clty. 
Secretary, Sidney Rubin, M.D., 410 Professional 
Bldg., Kansas City, Mo. Meets last Friday of 
each month. 

St. Louts Society or Raprotocists. Secretary, Francis 
O. Trotter, Jr., M.D., 634 North Grand Blvd., 
St. Louis3. Meets on fourth Wednesday, October 
to May. 


Montana 

MONTANA RapIoLocicaL Society. Secretary, Grant 
P. Raitt, M.D., 413 Medical Arts Bldg., Billings. 
Meets annually. 


Nebraska 

NEBRASKA RADIOLOGICAL Society. Secretary-Treas- 
urer, James F. Kelly, M.D., 816 Medical Arts 
Bldg., Omaha. Meets fourth Thursday of each 
month at 6 p.m. in Omaha or Lincoln. 


New England 

New ENGLAND ROENTGEN Ray Society. Secretary, 
Stanley M. Wyman, M.D., Massachusetts General 
Hospital, Boston 14. Meets monthly on third Fri- 
day, at the Harvard Club, Boston. 


New Hampshire 

New HAMPSHIRE ROENTGEN Society. Secretary, 
Albert C. Johnston, M.D., 127 Washington St., 
Keene. 


New Jersey 

RADIOLOGICAL SocrETY OF NEW JERSEY. Secretary, 
Nicholas G. Demy, M.D., 912 Prospect Ave., Plain- 
field. Meets at Atlantic City at time of State 
Medical Society and midwinter in Elizabeth. 


New York 

BuFFALO RADIOLOGICAL Society. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meets second Monday, October to May. 

CENTRAL NEW YorRK ROENTGEN Society. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St., 
Syracuse 2. Meets in January, May, October. 

Kincs County RaproLocicaL Society. Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn 19. 
Meets fourth Thursday, October to April (except 
December), at 8:45 p.m., Kings County Medical 
Bidg. 

NASSAU RADIOLOGICAL Society. Secretary, Joseph J. 
La Vine, M.D , 259 North Grand Avenue, Baldwin, 
N.Y. Meets second Tuesday, February, April, 
June, October, and December. 

New YorRK ROENTGEN Socrety. Secretary, Harold 
W. Jacox, M.D., 622 W. 168th St., New York 32. 
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NORTHEASTERN NEW YORK RADIOLOGICAL SOCIETY. 
Secretary-Treasurer, John F. Roach, M.D., Albany 
Hospital, Albany. Meets in the capital area 
second Wednesday, October, November, March, 
and April. Annual meeting in May or June. 

ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, A. Gordon Ide, M.D., 277 Alexander St. 
Meets at Strong Memorial Hospital, 8:15 P.M., last 
Monday of each month, September through May. 

WESTCHESTER RADIOLOGICAL Society. Secretary, 
Walter J. Brown, M.D., Northern Westchester 
Hospital, Mount Kisco, N. Y. Meets third Tues- 
day of January and October and at other times as 
announced. 


North Carolina 

RapIoLocicaL Society OF NorRTH CAROLINA. Secre- 
tary, Waldemar C. A. Sternbergh, M.D., 1400 Scott 
Ave., Charlotte 2. Meets in April and October. 


North Dakota 

NortH DAKOTA RADIOLOGICAL Society. Secretary- 
Treasurer, H. Milton Berg, M.D., Quain & Ram- 
stad Clinic, Bismarck. Meets in the Spring with 
State Medical Association and in the Fall or Winter 
on call. 


Ohio 

Ouro STATE RapIoLocicaL Society. Secretary-Treas- 
urer, Willis S. Peck, M.D., 1838 Parkwood Ave., 
Toledo 2. Meets with State Medical Association. 

CENTRAL OHIO RapDIOLOGICAL Society. Secretary, 
Frank A. Riebel, M.D., 15 W. Goodale St., Colum- 
bus. Meets second Thursday, October, December, 
February, April, and June, 6:30 p.m., Columbus 
Athletic Club, Columbus. 

CLEVELAND RADIOLOGICAL Society. Secretary-Treas- 
urer, Mortimer Lubert, M.D., Heights Medical 
Center Bldg., Cleveland Heights 6. Meets at 6:45 
P.M. on fourth Monday, October to April, inclusive. 

GREATER CINCINNATI RADIOLOGICAL Society. Secre- 
tary-Treasurer, Harry K. Hines, M.D., 2508 Au- 
burn Ave., Cincinnati 19. Meets first Monday of 
each month, September to June, at Cincinnati 
General Hospital 

MriaMI VALLEY RapIOLocicaL Society. Secretary, W. 
S. Koller, M.D., 60 Wyoming St., Dayton. Meets 
monthly, second Friday. 


Oklahoma 

OKLAHOMA STATE RADIOLOGICAL Society. Secretary- 
Treasurer, John R. Danstrom, M.D., Medical 
Arts Bldg., Oklahoma City. 


Oregon 

OREGON RapIoLocicaL Society. Secretary-Treasurer, 
J. Richard Raines, M.D., Medical-Dental Bldg., 
Portland 5. Meets monthly, second Wednesday, 
October to June, at 8:00 p.m., University Club. 


Pacific Northwest 

PacirFic NoRTHWEST RADIOLOGICAL Society. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


February 1953 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL SOCIETY. Secretary. 
Treasurer, James M. Converse, M.D., 416 Pine St., 
Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
George P. Keefer, M.D., American Oncologic Hos- 
pital, Philadelphia 4. Meets first Thursday of each 
month at 5:00 p.m., from October to May, in 
Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
Donald H. Rice, M.D., West Penn Hospital, Pitts- 
burgh 24. Meets monthly, second Wednesday, 
at 6:30 p.m., October to May, at Webster Hall. 


Rocky Mountain States 

Rocky MounTAIN RADIOLOGICAL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., 1037 Stuart 
Bldg., Lincoln, Nebr. 


South Carolina 

SoutH CAROLINA RADIOLOGICAL Society. Secretary- 
Treasurer. Henry E. Plenge, M.D., Spartanburg 
General Hospital, Spartanburg. Meets with State 
Medical Association in May. 


South Dakota 

RADIOLOGICAL SOCIETY OF SouTH Dakota. Secretary- 
Treasurer, Donald J. Peik, M.D., 303 S. Min- 
nesota Ave., Sioux Falls. Meets during annual 
meeting of State Medical Society. 


Tennessee 

MEMPHIS ROENTGEN CLuB. Secretary, Harvey Thomp- 
son M.D., 899 Madison Ave. Meets first 
Monday of each month at John Gaston Hospital. 

TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, J. Marsh Frére, M.D., Newell Hospital, Chat- 
tanooga 2. Meets annually with State Medical 
Society in April. 


Texas 

DALLAS-FoRT WORTH ROENTGEN Stupy Cius. Secre- 
tary, Claude Williams, M.D., Fort Worth. Meets 
monthly, third Monday, in Dallas odd months, 
Fort Worth even months. 

Houston RapDIoLocicaL Society. Secretary, Frank M. 
Windrow, M.D., 1205 Hermann Professional 
Bldg. 

San ANTONIO-MiLitaRy RapIOLocicaL Society. Sec- 
retary, Hugo F. Elmendorf, Jr., M.D., 730 Medical 
Arts Building, San Antonio 5, Texas. Meets at 
Brook Army Medical Center, the first Monday of 
each month. 

Texas RaproLtocicaL Society. Secretary-Treasurer, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth. 
Next meeting Jan. 23-24, 1953, San Antonio. 


Utah 

Urtan State RaproLocicat Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City 1. Meets third Wednesday, 
January, March, May, September, November. 
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Virginia 


VircINIA RADIOLOGICAL Society. Secretary, P. B. Par- 


sons, M.D., 1308 Manteo St.. Norfolk 7. 


Washington 


WASHINGTON STATE RADIOLOGICAL Society. Secretary- 


Treasurer, John N. Burkey, M.D., 555 Medical- 
Dental Bldg., Seattle. Meets fourth Monday, 
September through May, at College Club, Seattle 


Wisconsin 

MILWAUKEE ROENTGEN Ray Society. Secretary- 
Treasurer, Jerome L. Marks, M.D., 161 W. Wis- 
consin Ave., Milwaukee 1. Meets monthly on 
fourth Monday at the University Club 


SecTION ON RADIOLOGY, STATE MEDICAL SOCIETY OF 
Wisconsin. Secretary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave., Milwaukee 2. Meets in 
October with State Medical Society 


UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFER- 
ENCE. Meets first and third Thursday at 4 P.M., 
September to May, Service Memorial Institute. 


WISCONSIN RADIOLOGICAL Society. Secretary-Treas- 
urer, W. W. Moir, M.D.. Sheboygan Memorial 
Hospital, Sheboygan 


CANADA 


CANADIAN ASSOCIATION OF RaproLocists. Honorary 
Secretary-Treasurer, Jean Bouchard, M.D. Assoc. 


RADIOLOGICAL SOCIETIES 


ASOCIACION PUERTORRIQUENA DE RADIOLOGi<A. 
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Hon. Secretary-Treasurer, D. L. McRae, M.D. 
Central Office, 1555 Summerhill Ave., Montreal 26, 
Quebec. Meets in January and June. 

La SocrtT&é CANADIENNE-FRANGAISE D’ELECTROLOGIE 
ET DE RADIOLOGIE MEpiIcaLes. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 


CUBA 
SOCIEDAD DE RapDIOLOGiA y FIsIOTERAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 
monthly. 


MEXICO 
SOCIEDAD MEXICANA DE RapIoLocia y FIsIOTERAP{A 
General Secretary, Dr. Dionisio Pérez Cosio, Mar- 
sella 11, Mexico, D.F. Meets first Monday of 
each month 


PANAMA 


SocreDAD RaproLocica PANAMENA. Secretary-Editor, 
Luis Arrieta Sanchez, M.D., Apartado No. 86, 
Panama, R. de P 


PUERTO RICO 


Secre- 
tary, Jess Rivera Otero, M.D., Box 3542 San- 
turce, Puerto Rico. 
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Factors Which Influence the Value of a Radiological 
Investigation. James F. Brailsford. Lancet 1: 679 
683, April 5, 1952. 

The author discusses the value of the radiological 
investigation under two main headings, the conduct of 
the examination and the interpretation of the results. 
He mentions favorably his observations in the United 
States of the practice of holding hospital conferences 
where all the available evidence about a patient is pooled 


and discussed. 
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Cranial Clues to Intracranial Abnormality. Cald- 
well Lecture, 1951. Wilder Penfield. Am. J. Roent- 
genol. 67 : 536-550, April 1952. 

The author of this paper, a distinguished neuro- 
surgeon, concerns himself especially with lesions of the 
brain, meninges, and skull which have proved to be 
important in cases of focal epilepsy. 

In idiopathic epilepsy no objective lesion is at present 
demonstrable. In focal or symptomatic epilepsy, on 
the other hand, an objective lesion in the cerebral 
cortex of one of the hemispheres can often be demon- 
strated. This is located most often in the zone of living 
brain which borders such abnormalities as tumors, 
cysts, fluid collections, or destroyed gray matter. 
Reasonably accurate localization of such a focus 
enables the neurosurgeon to perform a radical cortical 
excision and thus completely stop the seizures in over 
50 per cent of the cases and decrease the attacks in 
others. 

Brain injury or brain destruction at birth and during 
earliest childhood results in overlying cranial smallness. 
The bone may be thickened and more dense than on the 
opposite side, and the falx gives the impression of having 
migrated toward the side of the injury even when the 
head appears on inspection to be of normal shape 
The paranasal sinuses and mastoid air cells may grow 
larger on the affected side, and the petrous pyramid 
and floor of the middle fossa may be higher on that 
side. In some cases the ventricle on the side of the 
lesion is very large; in others it shows little change. 
In many cases of focal epilepsy there is progressive 
atrophy after the period of active growth is past, and 
in these cases the ipsilateral ventricle enlarges. 

After the period of brain growth the skull has a fixed 
size, and atrophic lesions subsequently acquired regu- 
larly produce enlargement of the adjacent ventricle, 
with “‘reflected’’ enlargement of the opposite ventricle, 
though to a lesser degree 

In cases of focal epilepsy, intracranial calcification 
may be found in various conditions, such as slowly 
growing brain tumors, tuberculomas, healed brain 
abscesses, and rarely cortical abnormalities resulting 
from birth ischemia. The author also describes a 
peculiar calcifying epileptogenic lesion which he calls 
“hemangioma calcificans."" Subdural and subarachnoid 
bone plaques may be encountered in the vicinity of 
epileptogenic areas of atrophic cortex. 

Superficial brain tumors and fluid-filled cysts on the 
brain surface may give rise to thinning of the overlying 
cranium. When there is a deficiency in the dura, such 
as may occur after craniotomy or depressed skull frac- 
ture, the brain erodes the cranium in an uneven 
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“pebbly’ manner. This erosion may be visualized 
radiographically, and it has been noted in cases of focal 
cerebral seizures, although it is difficult to prove that 
dural absence in itself has any undesirable effect upon 
the brain. 

The author emphasizes that when a craniotomy is 
done for treatment of focal cerebral seizures, the 
epileptogenic area must be excised cleanly, leaving the 
best degree of circulation possible in the banks of 
excision 

[An earlier paper on the correlation of the pathological 
and radiological findings in focal epilepsy, by Donald 
L. McRae, of the same institution (Montreal Neuro- 
logical Institute) appeared in RaproLtocy 50: 439, 
1948.—Ed.] 

Eighteeen roentgenograms; 7 photographs 

CarRSON R. Jones, M.D 
VA Hospital, Atlanta, Ga 


Intracranial Arteriovenous Anomalies. F. John 
Gillingham. J. Faculty Radiologists 3: 254-260, April 
1952. 

The neurosurgeon is usually confronted with intra- 
cranial arteriovenous lesions in patients with epilepsy, 
especially of the focal type, or with spontaneous intra- 
cranial hemorrhage, the result of rupture of the fragile 
walls of the ill-formed vessels of the anomaly. Such 
disabilities are particularly serious because the 
patients are often young and have otherwise promising 
lives before them. 

With the evolution of angiography, which aids in 
localizing the lesion, total excision is often possible, 
with permanent relief and restoration of the normal 
cerebral circulation. Three successful examples of 
utilization of the procedure are briefly reported 

Ten roentgenograms. Tuomas F. ULricu, M.D 

The Henry Ford Hospital 


New Methods in the Diagnosis of Intracranial 
Tumors. An Evaluation. Bronson S. Ray. S. Clin. 
North America 32 : 491-503, April 1952. 

The newer methods now on trial for the diagnosis of 
intracranial tumors are electroencephalography, intra- 
cranial angiography, the use of radioactive isotopes and 
of ultrasonics. 

Although the original studies of electroencephal- 
ography appeared in 1929, its use in localizing brain 
tumors was first reported in 1936. Brain tumors 
themselves are electrically inactive, but abnormal 
“slow waves” can be recorded from brain in the prox- 
imity of a tumor. Other conditions, however, produce 
similar patterns. The procedure is most applicable to 
tumors on the convexity of the cerebral hemispheres 
Abnormal tracings may be obtained in more deeply 
seated tumors but do not aid in localization. There are 
no electroencephalographic changes which are char- 
acteristic enough to predict cellular type 

Angiography, introduced in 1927 by Moniz, utilizes a 
contrast medium to demonstrate the vascular patterns 
of the brain. Originally, thorium dioxide was used, 
but its long-continued radioactivity and permanent 
deposition in reticuloendothelial tissues have delayed 
its general acceptance. Diodrast does not have these 
disadvantages and may often be introduced by per- 
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cutaneous puncture of the carotid, but it is irritating 
to vessel walls and tends to produce cerebral complica- 
tions not encountered with Thorotrast. Since sterile 
technic and some anesthesia are necessary, hospitaliza- 
tion is usually required for this procedure. Complica- 
tions attributable to sensitivity to Diodrast range from 
minor skin manifestations to collapse and death. The 
cerebral effects include transient convulsions, palsies, 
aphasia, and visual disturbances and permanent changes 
which are probably the result of thrombosis. In one 
series of 147 carotid angiograms recently reported there 
were 3 deaths, 4 permanent neurological changes, and 7 
transient neurological complications (Dunsmore, Sco- 
ville, and Whitcomb. J. Neurosurg. 8: 110, 1951. 
Abst. in Radiology 57: 764, 1951). 

Angiography may be performed with ordinary x-ray 
equipment, but the best results are obtained by use of 
rapid exposure devices of either roll-film or cassette- 
changer type. The cerebral veins begin to fill in two 
and a half to three and a half seconds after injection, 
and the medium disappears in from six to twelve seconds. 

Cerebral angiography is best suited to the diagnosis 
of intracranial aneurysms and other vascular anom- 
alies; for this purpose it has no substitute. Identi- 
fication of tumors is dependent upon displacement of 
normal vessels and filling of abnormal new vessels 
within the tumor. Displacement of the anterior cere- 
bral artery on the sagittal view or of the sylvian vessels 
on the lateral view are the most important signs. 
Angiography may also be of value in chronic subdural 
hematomas and in thrombosis of intracranial arteries. 
A variant of this procedure is dural sinus venography. 

Radioactive isotopes have proved of localizing value, 
probably because disruption of the ‘blood brain 
barrier’’ by neoplastic tissue permits accumulation of 
injected media within the intercellular stroma. Diiodo- 
fluorescein (DIF) incorporating I'** has been used 
as well as radioactive iodine with human serum al- 
bumin (RIHSA). Although P*? and K® concentrate 
in tumor areas, they have not proved to be of much 
value. DIF is of special value in that large amounts 
can be used, as it is not metabolized to release iodine 
but is rapidly secreted by the liver. RIHSA requires 
prior administration of iodine to prevent absorption by 
the thyroid gland, and it is not excreted as rapidly from 
the body. A Geiger-Miiller tube or scintillation 
counter is used for detection. When DIF is used, 1.1 
me. is injected intravenously. Within a few minutes 
radioactivity at the surface of the head is maximal, 
decreasing rapidly in ten to twenty minutes and more 
slowly thereafter. The most significant counting 
rates are obtained within the first hour or two. Ac- 
curacy as high as 95 per cent has been reported in 
detection and localization of brain tumors (Ashkenazy, 
Davis, and Martin: J. Neurosurg. 8: 300, 1951. Abst. 
in Radiology 58: 442, 1952). 

Ultrasonics, the use of high-frequency sound waves, 
has been suggested for brain tumor localization but 
has not been put to extensive clinical use. The waves 
are said to be so sensitive that it is possible to map out 
the ventricles due to slight differences in density of the 
GEORGE REGNIER, M.D. 

University of Arkansas 


tissue traversed. 


Cerebral Angiography in Intracranial Vascular 
Anomalies. Wm. S. Shearer. J. Faculty Radiologists 
3: 248-253, April 1952. 

The value of cerebral angiography in the radiographic 
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study of intracranial disease varies with the degree to 
which the underlying pathological lesion deforms or dis- 
places the normal vascular system and the degree to 
which it contains abnormal vascular structures. When 
the lesion consists essentially of a disease or malforma- 
tion of blood vessels, then cerebral angiography is the 
ideal method of studying it. This applies particularly 
to the group of vascular anomalies of developmental 
origin which have been described under such titles 
as arteriovenous racemose angiomas, arteriovenous 
aneurysms, cirsoid aneurysms, and hamartomas. 

In the simplest form the anomaly is confined to a 
segment of a branch of the internal carotid artery and 
consists of a conglomerate mass of small irregular 
vessels which is ‘‘fed’’ by an artery and drained by a 
large vein. More complicated lesions involve branches 
of other arteries. 

Arteriovenous anomalies may rarely show changes 
on plain skull films, such as abnormally deep vascular 
grooves of the meningeal vessels, or defects in the 
skull due to abnormal connections between branches of 
the external carotid artery in the scalp and the intra- 
cranial meningeal vessels. Very occasionally minute 
calcifications may suggest the presence of a slowly 
growing glioma. The majority of these anomalies, 
however, are not manifest on plain films. Cerebral 
angiograms are necessary to demonstrate their true 
nature and site, the source of the feeding vessels, and the 
character and distribution of the draining vessels. 
In the more posteriorly placed anomalies vertebral 
angiography should also be performed. 

Angiograms may also reveal one complication, 
namely, the occurrence of a large saccular dilatation in 
relation to one of the abnormal vessels. In this con- 
nection, it must be appreciated that in these anomalies 
it is difficult to differentiate clearly between arteries 
and veins, and that there is an abnormally high pressure 
in the vessels draining the anomaly, due to the loss of 
the normal diffusion effect of the capillaries. 

Eight roentgenograms. THOMAS F. ULRIcH, M.D. 

The Henry Ford Hospital 


Cerebral Angiography with Iodopyracet Injection 
U.S.P. (Diodrast): Its Dangers, Particularly in 
Hydrocephalic Infants. I. M. Tarlov and M. Rosen- 
berg. Arch. Neurol. & Psychiat. 67: 496-509, April 
1952. 

The authors review the reports in the literature of 
complications following the injection of Diodrast for 
cerebral angiography. Among these are transient 
hemiparesis and/or aphasia, accentuation of existing 
hemiparesis, mental confusion, convulsions, carotid 
body thrombosis, middle cerebral artery thrombosis, 
injury to the cervical sympathetic chain, and Diodrast 
skin reaction. 

Angiographic studies were performed 47 times on 10 
children ranging in age from eight months to thirteen 
years. On each occasion the amount of Diodrast 
injected was from 8 to 15 c.c. of a 35 per cent solution. 
Total quantities of as much as 45 c.c. were used for each 
angiographic study. These patients were not hydro- 
cephalic and suffered no ill effects from the injections. 
On the other hand, 3 hydrocephalic children died after 
cerebral angiography, from which it appears likely that 
hydrocephalus renders young children more susceptible 
to the toxic effects of the injections. It is concluded 
that total quantities of 20 to 30 c.c. of a 35 per cent 
solution of Diodrast for cerebral angiography in hydro- 
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cephalic children ishazardous. The toxicity of the med- 
ium in 2 of the fatal cases was manifested pathologic- 
ally by swelling and hyperplasia of the vascular endo- 
thelium, with resultant narrowing of the lumina, and 
by perivascular hemorrhages. Regional damage of 
nerve tissue resulted 

Pronounced endothelial damage and thrombus forma- 
tion in the carotid artery were observed at autopsy in 
3 patients (one an adult) on whom angiography had 
been performed. In another patient homolateral 
blindness developed as a result of occlusion of the 
central artery of the retina, probably due to an embolus. 
The visual loss appeared immediately after the angio- 
graphic procedure It seems likely that the risk of 
complications from cerebral angiography may be 
lessened by introducing a polyethylene tube or some 
other flexible catheter into the artery after puncturing 
it by the percutaneous or the open surgical technic. 
In a further attempt to prevent clotting within the 
vessel, a continuous slow injection of isotonic sodium 
chloride solution or Ringer's solution should be used. 
Certainly, in cerebral angiography the greatest care 
should be used to avoid unnecessary trauma to the wall 
of the blood vessel. 

Nine photomicrographs; 4 photographs. 

Bert H. MAvone, M.D. 
Brunswick, Ga. 


A Case of Carotid Body Tumor Investigated by 
Angiography. Frank B. Wright. J. Faculty Radi- 
ologists 3: 290-292, April 1952. 

The author reports what he believes to be the fifth 
carotid body tumor to be subjected to angiography. 

The pathology of the carotid body is practically 
confined to neoplastic changes. The tumors are 
round or oval, compressible, and frequently lobulated. 
They grow slowly, the history having been known to 
extend over thirty years. Histologically the tumor 
consists of typical carotid body cells arranged in alveoli 
or in syncytial masses. There may be necrosis with 
blood-filled cavities. The blood vessels may be dilated 
and cavernous or may be greatly reduced. If malig- 
nant change supervenes, which is uncommon, there is 
diffuse growth of the cells with loss of the alveolar 
arrangement and invasion of the capsule of the gland. 

Subjective symptoms are rare, but symptoms may 
arise from pressure on the neighboring structures in the 
neck. The patients may present themselves with a 
swelling below and behind the jaw. 

Because of the site of the tumor at the bifurcation of 
the common carotid artery, its growth causes a widening 
of the bifurcation and displacement of the three 
carotid arteries. In the author’s case, angiography 
demonstrated the vascular tumor, forward displace- 
ment of the common carotid artery, and widening of the 
bifurcation. The internal carotid artery showed some 
medial displacement and the external carotid was 
displaced forward 

Three roentgenograms. Tuomas F. ULricu, M.D. 

The Henry Ford Hospital 


Symmetrical Calcification in the Cerebellum. A 
Report of Two Cases. Arthur B. King and David M. 
Gould. Am. J. Roentgenol. 67 : 562—568, April 1952. 

Two cases of subtentorial intracranial calcification 
are reported. In both cases it was concluded that the 
calcification was within the dentate nucleus and sur- 
rounding white matter of the cerebellum. 
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In the first patient, who was known to have tabo- 
paresis, the calcification was demonstrated on films 
taken because of skull fractures. Death was due to 
neurosyphilis, and the autopsy findings confirmed 
the radiologic observations. In the second case roent- 
genograms of the skull mace because of complaints of 
vertigo and dizziness disclosed Paget's disease and 
bilateral symmetrical calcification in the cerebellum 
A clinical diagnosis of associated Méniére's disease was 
made. In neither of these cases could the etiology of 
the calcification be determined; it could not be defi- 
nitely attributed to either metabolic dysfunction or 
neurologic disease. 

The authors briefly review the literature and call 
attention to the occurrence of associated spontaneous 
parathyroid insufficiency and degenerative changes in 
the central nervous system. It is also noted that in the 
cases described in the literature calcification of the 
basal ganglia was found in addition to the subtentorial 
calcification. This was not true of the present cases 

The authors are unable to explain the etiology and 
clinical significance of calcific deposition within the 
dentate nuclei 

Five roentgenograms; 3 photomicrographs 

Carson R. Jones, M.D. 
VA Hospital, Atlanta, Ga 


Radiography of the Optic Canal and Its Clinical 
Evaluation. E. Biirki. Schweiz. med. Wchnschr. 82: 
354-356, April 5, 1952. (In German) 

The author makes a plea for the more frequent roent- 
gen examination of the optic foramina. He reports 
2 cases with visual disturbances which were at first 
attributed to optic neuritis or multiple sclerosis. In 
each instance operation revealed a large sphenoid 
wing meningioma. In 1 case roentgenograms of the 
optic foramina established a definite preoperative diag- 
nosis of tumor. In the other the diagnosis could be 
made from the optic foramen views in retrospect 

Whether the original method of Goalwin (Arch. 
Ophth. 55: 1, 1926) or one of its many modifications is 
used is immaterial, as long as one remembers that the 
axes of the two canals enclose an angle of 84° (average ) 
and inte:sect 12 to 13 mm. behind the tuberculum 
sellae. Any projection which shows the canals on end 
is acceptable. The right and left orbit must always be 
filmed together for comparison 

The full size of the optic canal is reached after the 
third year of life. It ranges normally from 3.25 to 
5.57 mm. in diameter. A too narrow canal is as 
indicative of disease as an enlargement 

The indications for the radiologic study of the optic 
canal are: (1) congenital skull deformities (e.g., 
turricephaly) with visual disturbances; (2) acquired 
skull deformities with visual disturbances (Paget's 
disease, acromegaly, rickets); (3) skull fractures with 
possible injury to the optic canal; (4) foreign body with 
possible injury to the optic nerve; (5) optic neuritis, 
retrobulbar neuritis, papilledema, optic nerve atrophy, 
sphenoid sinusitis, tuberculosis associated with visual 
disturbances; (6) tumors of the orbit, the eye, the 
optic nerve, and the anterior and middle fossa of the 
skull; (7) loss of visual acuity following trauma leading 
to litigation and problems of compensation. 

Laminagraphy of the optic foramina is not discussed. 

Three roentgenograms. 

GERHART S. SCHWARZ, M.D. 
New York, N. Y. 
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Experiences with Tumors of the Retina. Kenneth C. 
Swan and Selma Hyman. Arch. Ophth. 47: 416-424, 
April 1952. 

During the past seven years 25 cases of histologically 
confirmed retinoblastoma have been seen at the Uni- 
versity of Oregon Medical School. The present report 
is concerned with the 20 cases on which sufficient data 
for analysis are available. In 12 patients both eyes 
were involved. In 7 of the 8 unilateral cases the 
growth was so far advanced when tke patient was first 
seen that there was loss of all useful vision in the 
affected eye. Seven of the 12 patients with bilateral 
involvement were blind, or practically blind, at the 
time of admission 

Differential diagnosis of early retinoblastoma seems 
relatively easy, because the ocular media remain clear 
and the lesion has rather typical features. In the ad 
vanced case the differential diagnosis often becomes 
difficult because complications, such as degenerative 
uveitis and glaucoma, may dominate the clinical picture 
and obscure the tumor. Retinoblastoma must then be 
differentiated from all other lesions producing either 
extensive separation of the retina or any type of 
inflammatory cr congenital mass behind the lens 

It has been known for many years that a large per 
centage of retinoblastomas have areas of degeneration 
containing calcium. X-ray studies of the orbit for 
evidences of intraocular calcification are therefore of 
great value in establishing the diagnosis in advanced 
cases with cloudy media. Roentgen evidence of intra- 
ocular calcification was present in 18 of 23 eyes with 
retinoblastoma. It must not be considered pathog- 
nomonic, however, for calcif.cations are relatively 
common in any type of degenerative process in the 
posterior segment of infants’ eyes. 

It should not be concluded that the roentgenogram 
does not show calcificaticn unless the roentgenologist 
is certain that the eye was motionless at the time of 
exposure and that exposure was properly made. It is 
also important that multiple exposures be made; 
in the authors’ clinic five films are considered minimal. 
In one of their cases calcifications were not observed in 
films with the child under light sedation but were readily 
detected when the roentgenograms were repeated under 
anesthesia, with the eye stabilized. Details of technic 
have been described by Pfeiffer (Arch. Ophth. 15: 
811-821, 1936). 

There was no patient with unilateral tumor in this 
series who retained useful vision in the involved eye at 
the time of admission; consequently, no other treat- 
ment than enucleation was corsidered. Neither 
exenteration nor postoperative irradiation of the orbit 
is undertaken unless there is histologic evidence of 
extraocular extension of the tumor. Irradiation of 
the orbit seems preferable to exenteration when the 
tumor invades only the optic nerve, because there 
is a better chance of destroying tumor tissue which 
has reached, or is near, the optic canal. 

At least one eye was enucleated in each of the 12 
patients with bilateral retinoblastoma. Four of 6 
patients with extension of the tumor into the optic 
nerve have died of metastases, and another has re- 
cently shown evidence of extraorbital lesions. In the 
remaining 6 children with bilateral involvement, but 
without evidence of extraocular extension, vision in the 
remaining eye was sufficient to justify treatment with 


x-rays. After having been treated by a modification 


of the Reese-Martin technic, 2 children had survived 
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more than five years with retention of nearly normal 
vision. Three other children retained good health and 
vision, but had been observed for shorter periods. 
The sixth child lost his vision from progression of a pre- 
existing glaucoma. 

Three illustrations. 


Retinoblastoma. Albert C. Esposito. West Vir- 

ginia M. J. 48: 93-96, April 1952. 
Retinoblastoma is a highly malignant 

which has been estimated as occurring in | of every 5,000 


neoplasm 
eye patients. In 25 per cent of cases the disease is 
bilateral, the growth in the second eye being an in 
dependent lesion, not a metastasis. The tumor occurs 
exclusively in children and most commonly during the 
second year of life. It arises usually in the posterior 
portion of the retina near the disk and in the lower 
portion of the fundus. The exophytic form, resembling 
a detached retina, either grows along the optic nerve to 
the brain, extends through the sclera to the orbital 
cavity, or metastasizes to the general circulation. 
The endophytic form appears as small yellow nodules 
in the retina and grows by direct extension and seeding 
through the anterior and posterior chambers of the 
eye. The planum form proliferates along the plane of 
the retina through the vessels and perivascular lymph 
channels 

The roentgenogram is important in diagnosing retino- 
blastoma, for almost every case shows mottled cal- 
cification in the tumor. Other clinical characteristics 
are the white fundus reflex, unequal pupils, normal size 
of the globe, and appearance of the seeds of tumor on 
ophthalmoscopic examination. 

The prognosis is poor. Death occurs in 22.6 per cent 
of cases even after enucleation. When extraocular 
extension exists, the outcome is 100 per cent fatal. 

Treatment is not encouraging. Immediate enuclea- 
tion should be carried out when the diagnosis is made. 
In bilateral cases the worst eye should be removed and 
7,000 to 8,000 r given to the other eye over a period of 
two to three months. 

Two cases are reported. Both 
calcifications roentgenologically and 3 other cases are 
mentioned in which this observation was confirmed 
RICHARD F. McCvvure, M.D 

Palos Verdes Estates, Calif 


showed mottled 


following enucleation. 


A Note on the Epiglottis. Anthony A. Vickers. 
J. Faculty Radiologists 3: 281-285, April 1952 

There has been much debate about the function of the 
epiglottis. By some writers it is regarded as an im- 
movable projection. Others describe its ‘‘lid-action” 
in deglutition. Barclay and Johnstone have shown its 
action by radiography. The latter states that ‘‘there 
can be no doubt that the tip |of the epiglottis} turns 
over and forms a lid to protect the larynx, and at the 
same time it directs the bolus into the lateral channels.” 

The technic of obtaining roentgenograms of the 
pharynx and larynx during the various stages of 
swallowing is described. The desired stage is judged 
by following the degree of elevation of the thyroid 
cartilage with the gloved index finger. A very short 
exposure time is necessary. 

Thirteen roentgenograms with accompanying dia 
grams demonstrate the action of the epiglottis. 

Tuomas F. Utricn, M.D. 
The Henry Ford Hospital 
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Rhinolithh Howard W. Merideth and Jack W. 
Grossman. Arch. Otolaryng. 55: 475-477, April 1952. 

A case of rhinolith in the right nasal cavity is re- 
ported The patient gave a history of difficulty in 
breathing through the right nostril and a foul nasal 
discharg« Examination showed a complete block of 
the nostril and a lateral roentgenogram revealed the 
presence of the rhinolith, measuring 26 X 19 mm. It 
was successfully removed 

Three roentgenograms; 2 photographs 


THE CHEST 


Newer Concepts of Anatomy of the Lungs. Ad- 
vantages to Surgeons, Internists, Bronchoscopists 
and Radiologists. Harold H. Lindner and John B 
de C. M. Saunders California Med. 76: 74-76, 
February 1952 

The authors recommend reclassification of the pul 
monary segments to follow the normal branching of the 
bronchial tree rather than the lobar subdivisions pre 
viously used as a basis of anatomical terminology 
If one takes each main subdivision of a bronchus and the 
pulmonary segment it serves as an anatomical unit, 
a more accurate classification and localization of patho- 
logical processes will result, to the advantage of bron- 
choscopists and thoracic surgeons in particular. The 
proposed division of the lungs is as follows: 

Right upper lobe: Apical, subapical, and pectoral 
segments 

Right middle lobe: Lateral middle and medial middle 
segments 

Right lower lobe: Apical posterior basal, middle 
basal, anterior basal, and cardiac segments. 

Left upper lobe: Apical, subapical, pectoral, upper 
lingula and lewer lingula segments (the latter two 
corresponding to the middle lobe segments of the right 
lung but being one above the other rather than side by 
side ) 

Left lower lobe: Apical posterior basal, middle basal, 
and anterior basal segments 

Each segment is named after the branch of the 
bronchus which supplies it and similarly the branch is 
named for its segment. The best way to understand 
fully this reclassification is to study the four drawings 

accompanying the article. 
BERNARD S. KALAYJIAN, M.D. 
Detroit, Mich. 


Posterior Lobe of the Lung. R. Pohl. Fortschr. a. 
d. Geb. d. Réntgenstrahlen 76: 400, March 1952. 
(In German) 

If a supernumerary horizo..tal pleural fissure divides 
the lower lobe of the lung, its apex may form a separate 
lobe, which has been described by Dévé as the posterior 
lobe. While Dévé believed that this abnormality was 
present in almost 50 per cent of all lungs of children, it 
has received little attention in medical literature. 
Only rarely can this posterior lobe be demonstrated by 
bronchography. The author was able to visualize it in 
the presence of pneumonic infiltration involving the 
entire lobe 

One roentgenogram. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Bronchography in Iodine Sensitivity. Peter A. 
Theodos. J.A.M.A. 148: 1419-1420, April 19, 1952. 
The author suggests desensitization with cortico- 


tropin (ACTH) as a method of overcoming the hazard 
of bronchography in patients with iodine sensitivity 
The infrequency of severe reactions following iodized 
oil studies is probably due to the stable chemical 
combination between the iodine and the unsaturated 
fats in the oil. Elimination of the iodine from the body 
is effected mechanically through the cough reflex and 
by absorption through the usual body channels 
Little decomposition of the oil occurs in the lung, but 
rapid breakdown and absorption of the liberated iodine 
occur in the gastrointestinal tract, with consequent 
toxic and allergic phenomena. It seems likely, there- 
fore, that the severe reactions in sensitive patients are 
due to swallowing of the medium 
A case is reported of a 46-year-old woman in whom 
swelling of the submaxillary glands and a severe skin 
reaction lasting for ten days followed bronchography in 
1944. Subsequent bronchographic studies, in 1945 
and 1947, again produced symptoms. A segmental 
resection of the lung for bronchiectasis was done but a 
year later a bronchogram was once more deemed 
necessary. Scratch tests for iodine sensitivity were 
questionably positive, and 0.3 c.c. of a saturated solution 
of potassium iodide given orally produced swelling of 
the submaxillary glands, a few skin blotches, and some 
malaise 
The patient was given 20 mg. of corticotropin twice a 
day for four days and then 10 mg. daily for five days. 
On the third day of this series bronchography with 
chloriodized oil was attempted by the gravity method 
About 10 c.c. of the oil was swallowed, and slight swell- 
ing of the submaxillary glands ensued, lasting for 
several hours. The next day a catheter was inserted 
through a laryngoscope and 15 c.c. of the oil was in- 
jected directly into the lungs. Only a slight reaction 
followed, in no way comparable with those previously 
experienced 
[While the authors state that the procedure was 
successfully carried out after desensitization with 
corticotropin, it might be noted that the examination 
during which there was little reaction was done by the 
direct instillation of the contrast substance into the 
lungs and it is possible that at that time only a small 
amount entered the gastrointestinal tract. Also, the 
examinations were done on only the third and fourth 
days of therapy and not after it was completed.— 
M.R.C.]} 
One roentgenogram. MortTIMeR R. Camre., M.D. 
Brooklyn, N. Y. 


Double-Exposure Bronchograms for Pathological 
Movements of the Bifurcation. K. Liebschner and 
H. Vieten. Fortschr. a. d. Geb. d. Réntgenstrahlen 
76: 443-451, April 1952. (In German) 

Doubly exposed bronchograms— in inspiration and ex- 
piration—were taken to show movements of the bi- 
furcation. Normally the bifurcation moves only up 
and down during respiration, but not laterally. In 
cases of bronchostenosis there is movement toward the 
side of dim nished pressure. If the diaphragm motion 
is normal, the bifurcation moves during inspiration 
toward the diseased side; this movement is greater 
when the lesion is close to the hilus and less when the 
bronchostenosis is in the periphery of the lung. In 
bronchial carcinoma, the carina is found to move lower 
in operable cases. In cases with metastatic lesions in the 
mediastinal nodes, the bifurcation shows no movement 
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The authors present several cases and describe this 
method as an adjunct to determine the operability 
of cancer of the lung in some instances. 

Six roentgenograms Jutius HEYDEMANN, M.D 

Chicago, III. 


Normal and Pathologic Pulsations of the Lung. 
Maurice Marchal. J. franc. de méd. et chir. thorac. 
6: 367-374, 1952. (In French) 

Cardiac and aortic pulsations are visible during 
fluoroscopy, but pulsations of the smaller vessels of the 
pulmonary parenchyma escape such visualization 
The photoelectric cell is sensitive to slighter variations 
in density so that when it is attached to the fluoroscopic 
screen these lesser pulsations may be amplified and 
registered on film similar to that used in electrocardi 
ography. Increase in amplitude of pulsations is regis- 
tered during inspiration, decrease in expiration. It was 
necessary to develop a method of registering propor- 
tional density values in order to avoid fluctuations with 
respiration and variations obtained in obese subjects 
or females with large breasts. Overlying the pulmo- 
nary parenchyma, transmitted pulsations from the car- 
diac ventricles as well as the parenchymal arterial pul- 
sations are registered. When the photoelectric window 
is placed paralle! to the main pulmonary arterial 
trunk the transmitted ventricular pulsations are more 
prominent. When the window is placed perpendicular 
to the main pulmonary arterial trunk, the transmitted 
ventricular pulsations are dampened. 

A complete suppression of the pulmonary paren- 
chymal vascular pulsations is noted in thrombosis or in 
extrinsic compression of a pulmonary arterial segment. 
Diminution in amplitude may be registered, but it is 
only after comparing the two hemithoraces that 
differences due to muscular density, etc., are obviated. 
An augmented amplitude may be noted in the left 
subclavicular region, particularly in right-handed sub- 
jects, but after this is taken into account, a definite 
increase in amplitude is registered in cases of insuffi- 
ciency of the pulmonary valve. 

The form of the summit of the wave may be altered, 
becoming like a plateau in sclerotic processes involving 
the pulmonary arterial system. Usually the pulmonary 
pulse is registered three or four hundredths of a second 
after the R wave of the electrocardiogram. An in- 
creased lag occurs in the presence of a mediastinal mass. 
Transitory modification is noted during the Valsalva 
maneuver, the diminution being more noticeable in the 
pulmonary bases. 

[See following abstract for application of this method 
in bronchopulmonary cancer.] 

Three figures. CHARLES M. Nice, M.D. 

University of Minnesota 


Detection by Cinedensigraphy of Disturbances of the 
Pulmonary Arterial Pulsations in Bronchopulmonary 
Cancer. Raoul Kourilsky, Maurice Marchal, and 
Monique Decoisy. J. franc. de méd. et chir. thorac. 
6: 297-305, 1952. (In French) 

A modified electrokymographic method has been 
used by the authors to register the variations of the 
pulmonary vascular system in systole and diastole. 
During fluoroscopy a photoelectric cell receives im- 
pulses, which in turn are amplified and registered by a 
cathodic oscillograph. A method of measuring variable 


densities has been previously described (J. frang. de 
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méd. et chir. thorac. 4: 102, 1950. 
55: 912, 1950). 

Various authors have used angiopneumography to 
demonstrate disturbances of the pulmonary arterial 
system caused by carcinoma of the lung. Amputation 
of vessels and distention or irregularity of caliber and 
abnormalities of arteries of the second and third order 
have thus been shown, but the method may be painful 
and is not without danger to the patient. 
densigraphy, on the other hand, is not troublesome to 
the patient, it was decided to gather data to ascertain 
how much information may be obtained by this pro- 
cedure concerning vascular involvement by carcinoma 
of the lung 

Forty proved cases of pulmonary carcinoma were 
Five cases of secondary carcinoma showed 


Abst. in Radiology 


Since cine- 


examined 
only a partial diminution of pulsation in the immediate 
region of the tumor deposit. In & cases of isolated par- 
enchymal malignant primary carcinoma (bronchiolar 
carcinoma), only slight local changes were demon- 
strated. Involvement of mediastinal nodes may lead 
to compression of vessels of large caliber, thus pro- 
ducing diminution of vascular pulsations overlying the 
parenchyma in a wide area. In 25 cases of broncho- 
genic carcinoma arising near major bronchi, vascular 
pulsations were shown to be decreased in the immediate 
vicinity and throughout a considerable area of the pul- 
monary field. This may include as much as one-third, 
two-thirds, or almost an entire hemithorax 
Five roentgenograms; five cinedensigraphic tracings. 
CHARLES M. Nice, M.D. 
University of Minnesota 


The Question of Motion of the Lung Vessels in the 
Heart Kymogram. R. Haubrich. Fortschr. a. d. 
Geb. d. Ré6ntgenstrahlen 76: 1-8, January 1952. 
(In German ) 

The pulsating motions of the larger vessels, especially 
in the central and medial lung fields, may be studied by 
kymography. The pulsations are best demonstrated 
in slightly oblique views, bringing out the vessels on the 
side to be studied. Two types of movement are con- 
sidered: (a) locomotion, which depends on the cardiac 
thrust, and () distention, which depends on increased 
pressure within the pulmonary system and increase in 
the volume of blood passing through the arteries 

(a) The pulsation due to locomotion is found to be 
increased in all lung conditions in which there is a lack 
of pulmonary elasticity, as indurative processes, em- 
physema, silicosis, and many fibrotic processes. In- 
filtrations, thickening of the pleura, and conditions 
leading to relaxation of the lung parenchyma diminish 
the pulsations. The author believes that this may be of 
some aid in differentiating hilar masses (increased pul- 
sations) from hilar infiltrations (decreased pulsations), 
and tuberculous infiltrations (decreased pulsations) 
from silicosis (increased pulsations ). 

(b) Distention pulsation has thus far been identified 
only in association with congenital cardiac conditions 
causing an increased volume of blood and rise in pressure 
within the pulmonary artery, as in patent ductus, inter- 
atrial defects, and Lutembacher’s and Eisenmenger’s 
complexes. 

The signs described are not shown in all cases by 
kymography, but when present may have confirma- 
tory value 

Eight roentgenograms. E. W. Spackman, M.D. 

Fort Worth, Texas 
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Roentgen Signs of the So-called Isolated Round 
Tumors, Especially the Growth Form of Bronchial 
Carcinoma. E. Vogler and R. Amon. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 76: 45-51, January 1952. 
(In German ) 

Round shadow formations in the periphery of the 
lung parenchyma, not connected with the hilus, may 
represent carcinoma developing from the epithelium of 
the smaller bronchial divisions. Asa rule, these tumors 
are accessible to surgical intervention and metastasize 
late to the regional lymph nodes. Their roentgen diag- 
nosis is thus of the utmost importance, as it may estab- 
lish the need for operation before metastasis occurs. 

The incidence of these tumors, as compared with the 
more diffuse infiltrating type, is about 10 per cent. 
Many are found in the upper lung fields, often close to 
the pleura. They may, however, occur anywhere 
in the lung parenchyma. Histologic types comprise 
(a) large-cell carcinoma, (b) pavement epithelial car- 
cinoma, and (c) small-cell carcinoma. 

The roentgenogram frequently shows an isolated, 
round or oval lesion, without apparent destruction, 
appearing as a sharply outlined, rather dense, homo- 
geneous shadow with no surrounding reaction. When 
the tumor occurs near the pleural surface, however, it 
may cause reactionary thickening of the pleura and oc- 
casionally erosion of the ribs. The growth is expansile 
in type, does not deposit calcium, and sometimes will 
erode into a bronchus. Differentiation is to be made 
from tuberculosis, cysts (including echinococcus, der- 
moid, etc.), sympathicoblastoma, fibroma, chondroma, 
aberrant struma, and metastatic cancer. Fluoros- 
copy, bronchography, and tomography are of definite 
value in studying these lesions 

Tomography is often the first means of showing de- 
struction. This is usually central, spreading outward 
atalater date. If the lesion connects with a bronchus, 
there may be secondary infection, with a fluid level, 
debris, and irregular thickened walls. Bronchography 
may be somewhat misleading if the lesion is in the lung 
periphery; the contrast material seldom fills the interior 
of the tumor, but when it does, this is regarded as 
valuable evidence. Inflammatory processes may give 

an identical picture. However, if the bronchial wall 
can be shown to be destroyed by erosion, the evidence 
is considered fairly conclusive. Spreading of the 
finer bronchial divisions about the region of the tumor 
is frequently observed 

Fourteen roentgenograms. E. W.SPACKMAN, M.D. 

Fort Worth, Texas 


Chondromatous Hamartoma of the Lung. Morris 
Rubin and James Berkman. J. Thoracic Surg. 23: 
393-408, April 1952. 

Prior to 1940 benign cartilaginous tumors of the 
lungs, usually referred to as chondromas or hamar- 
tomas, were considered rare and without clinical sig- 
nificance. Recent studies, especially of so-called ‘‘coin 
lesions,’ indicate that cartilaginous tumors are not 
uncommon 

The authors present a résumé of 31 cases of chon- 
dromatous hamartomas of the lung, of which 3 were 
removed surgically and 28 were found postmortem. 
In 2 of the patients in whom the hamartoma was dis- 
covered at operation, respiratory symptoms were pres- 
ent, though these could not be attributed definitely to 
the tumor. All of the autopsy cases were incidental 
findings, having been unsuspected during life. Surgery 
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was undertaken because of ‘‘coin lesions’’ noted on chest 
radiographs, to establish the diagnosis. 

These hamartomas were distributed about equally 
between the two lungs, with slightly larger numbers in 
the lower lobes than elsewhere. Most of them were 
located peripherally and many were immediately 
subpleural. A definite relationship to a bronchus or a 
large bronchiole which could be interpreted as a true 
connection was found in 5 cases. 

The microscopic appearance of these 
unique. They are composed of mesodermal and epi- 
thelial elements in various proportions but in a well 
defined and uniform architectural pattern. They 
consist of multiple closely crowded connected lobules, 
the most prominent component of which is a solid 
central island of cartilage. In many there are micro- 
scopic foci of calcification in the cartilage. The 
cartilaginous core is surrounded by a zone of fibrous 
connective tissue of variable width and structure. The 
free surfaces of individual lobules are covered by a layer 
of epithelium which varies from a low cuboidal to a tall 
columnar type, with or without cilia. This epi- 
thelium is indistinguishable from that lining normal sub- 
divisions of the bronchial tree. A definite capsule is not 
present 

Hamartomas are usually ideally suited for surgical 
extirpation, with minimal loss of functional lung tissue, 
since most of them are peripherally located and easily 
accessible. The authors state that, although on oc- 
casion the identity of the lesion may be suspected from 
the roentgen findings, only exploratory thoracotomy 
and pathologic examination can substantiate the 
diagnosis. Except in the unusual case in which the 
growth is located within a bronchus, additional diag- 
nostic measures such as bronchoscopy and cytologic 
study of material aspirated from the bronchus give little 
if any information because of the structure and periph- 
eral location of the lesion. However, such tests may 
be essential in order to rule out carcinoma or other 


tumors 1s 


diseases 
Nine roentgenograms; 5 photographs; 4 photomicro- 
graphs; | table Cyrit J. Corrigan, M.D 
St. Paul, Minn 


Roentgen Manifestations of the Middle-Lobe Syn- 


drome. K.-H. Willmann. Fortschr. a. d. Geb. d. 
Roéntgenstrahlen 76: 346-352, March 1952. (In 
German ) 


Lymphadenitis in the hilar region in the course of 
tuberculous or non-tuberculous pulmonary infection 
may lead to a temporary or permanent bronchostenosis. 
The danger of this complication is especially evident 
with regard to the middle-lobe bronchus on account of 
its anatomical location. Pathologic consequences are 
atelectasis and secondary inflammatory changes of the 
middle lobe. 

Frequently the manifestations of the middle-lobe 
syndrome cannot be differentiated from bronchial 
carcinoma. The differential diagnosis may be facili- 
tated by considerations regarding the seat of the patho- 
logic changes and by demonstration of calcified lymph 
nodes. Radiologically the visualization of a complete 
or incomplete stenosis of the middle-lobe bronchus or 
of its axillary segment, and of secondary inflammatory 
changes and calcified nodes, is therefore of paramount 
importance. In doubtful cases the diagnosis can be 
established only by exploratory thoracotomy. Bron- 
chography (preferably by means of Perabrodil and 
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aimed Métras catheters) as a rule yields better radio 
diagnostic results than laminagraphy 
Fight roentgenograms Ernst A. Scumipt, M.D 
Denver, Colo 


Bacterial Pneumonia. W. F. Scott. South African 
M. J. 26: 358-361, April 26, 1952 

This is the conclusion of a report based on some 
observations on 52 cases of bacterial pneumonia (see 
South African M. J. 26: 339, April 19, 1952). It com 
prises a discussion of their chemotherapy, bacteriology, 
and radiographic appearances 

The cases were all treated with sulfapyridine, which 
having been used early in the series, was continued 
throughout to preserve uniformity. No apparent toxic 
effects were ascribable to the drug. The bacteriologic 
study was incomplete. Thirteen cases were subjected 
to sputum studies, and in all of these except one a mix 
ture of organisms was found. In the one exception a 
pure culture of Staphylococcus albus was obtained 
Micrococcus catarrhalis was most frequently cultured 

The author classifies the radiographic appearances of 
bacterial pneumonia as follows: 


1. Classicallebar: Entire lobe involved 

2. Partial lobar: Several adjacent segments in 
volved 

3. Segmental: Involvement of one or multiple 
bronchopulmonary segments 


4. Central: Perihilar consolidation 
5. Spreading: Advancing under therapy 
6. Diffuse: Several lobes involved; widespread 


penetration of both lungs 
Bronchopneumonia 
a. Acute bronchopneumonia 
b. Creeping bronchopneumonia 
c. Recurrent bronchopneumonia associated 
with chronic respiratory infection such 


as bronchiectasis 


As with all classifications, there is some overlapping 
However, it is noteworthy that the author, deploring 
the inadequacy of classifying bacterial infection of the 
lungs as either lobar pneumonia or bronchopneumonia, 
attempts to bring out the forms which bacterial pneu- 
monia may take 

Eight roentgenograms. JOHN F. Riesser, M.D. 

Springfield, Ohio 


Recent Results in Investigation of Virus Pneumonia 
and Their Effects on the Interpretation of the X-Ray 
Findings in These Diseases. H. Hartweg. Fortschr. 
a. d. Geb. d. Réntgenstrahlen 76: 70-77, January 1952. 
(In German 

Confusion arises in regard to terminology. The 
terms virus pneumonia, primary atypica! pneumonia, 
acute interstitial pneumonitis variety X, disseminated 
focal pneumonia, etc., are used by various authors in 
describing the same process. Pure virus pneumonia is 
relatively rare and causes little change on the x-ray 
film. Secondary invaders are usually responsible for 
such roentgenographic changes as do occur. These 
secondary invaders have been observed to differ in 
character in the various epidemics, considerably modify- 
ing the x-ray appearance. 

The x-ray pictures fall into two general groups. 
The first shows an inflammatory reaction within or near 
the hilus, with rather delicate hazy density. This 
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group is further subdivided into reactions having a 
more or less striped character and those of more homo 
geneous density and less translucency. The second 
general grouping shows denser, cloudy, and somewhat 
mottled areas without visible connection with the 
hilus. In most cases a combination of the above ap- 
pearances is observed. Roentgenologically there may 
be confusion with influenza, psittacosis, Q fever, other 
virus conditions, and lobar or sublobar pneumonias 
Occasionally the picture is that of a typical broncho 
pneumonia. The author mentions especially the part 
played by hemolytic streptococcus M. G. (strain 344) 
and states that this was found in a very high perce ntage 
of his cases 

A rather confusing picture is presented, but the 
gradual transition from a pure virus pneumonia to the 
stage of bronchopneumonia or lobar pneumonia may be 
observed by following the x-ray changes as well as the 
clinical and bacteriological aspects of the case 

Five roentgenograms; 1 photomicrograph 

E. W. SPACKMAN, M.D 
Fort Worth, Texas 


Prevalence of Previously Unknown Tuberculosis in 
Persons Not Participating in Mass Chest Roentgeno- 
graphic Surveys. Wm. T. Palchanis. Am. Rey. 
Tuberc. 65 : 451-454, April 1952 

Approximately 8 per cent of a group of over 10,000 
students did not participate in regularly scheduled mass 
chest roentgenographic surveys at Ohio State Univer- 
sity. In order to determine the relationship between 
the rate of tuberculosis in this group and the participat- 
ing group, various methods, including virtual com- 
pulsion, were used to get the ‘stragglers’ into the 
University Health Service for chest roentgenograms 
By this means, 7 cases of previously unknown tuber- 
culosis (active and inactive) were found among 584 
students, an incidence of 1.19 per cent as compared 
with 0.11 per cent in the group which had been regularly 
surveyed. The reason for this striking difference is not 
clear, but if the findings are general, they should be 
taken into consideration in interpreting mass chest 
roentgenographic surveys 

One table Joun H. Juni, M.D 

Minneapolis, Minn 


Histoplasmosis in Epidemic Form. A Follow-Up 
Study. Benjamin Schwartz and Leon J. Spitz. Arch 
Int. Med. 89: 541-546, April 1952 

In 1947, Cain, Devins, and Downing (Arch. Int. Med 
79: 626, 1947. Abst. in Radiology 50: 556, 1948) 
described an epidemic of an “unusual pulmonary 
disease”” at Camp Gruber, Okla. Careful analysis of 
the history of the 26 men involved in the epidemic 
indicated that there was one common factor, namely, 
that in the course of a military exercise all had been 
required to stay in an abandoned storm cellar for vary- 
ing periods of time. The present authors have had the 
opportunity of following up one of the above cases and 
they report it in detail in the hope that it will aid in 
establishing the origin of the epidemic 

A 36-year-old white man was admitted to the hospital 
in March 1944, acutely ill, complaining of chills and 
fever, sweating, generalized aching, headache, and non- 
productive cough. The temperature was 102° F., 
pulse rate 90, and respirations 18. Roentgen examina- 
tion of the chest revealed a diffuse mottling throughout 
both lung fields, with bilateral enlargement of the hilar 
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nodes sts for tuberculosis, coccidioidosis, brucello- 
sis, tularemia, typhoid fever, and psittacosis were 
negative. The condition was diagnosed as an inter 


stitial pneumonia, type undetermined The acute 
phase of the disease lasted one week, during which time 
the temperature fluctuated between 102 and 104° F 
Thereafter, the fever gradually subsided and the patient 
made ymplete recovery. Serial roentgen studies of 
the chest revealed that the soft mottled densities ir 
both lung fields reached their maximum intensity withir 
two weeks, after which resolution became apparent 
Six weeks after onset, x-ray studies showed miliary or 
somewhat larger nodules scattered diffusely throughout 
both lung fields without evidence of calcification For 
the next six months further change was imperceptible, 
and the fibrotic nodules were considered to be per 
manent residuals 

The findings on physical examination six years later 
were normal. Roentgenograms of the chest, however, 
revealed miliary and somewhat larger calcified nodules 
scattered diffusely throughout both lung fields. Many 
of these nodules had a dense calcific center and a lighter 
non-calcified periphery, producing a “halo” effect 
This roentgen picture was so strongly suggestive of the 
end-stage of pulmonary histoplasmosis that appropri- 
ate studies were made to confirm the diagnosis. 
Sputum yielded no acid-fast bacilli or fungi on smear 
and culture. A skin test with histoplasmin (1: 1,000) 
gave a strongly positive (4+ ) reaction. Reactions toa 
skin test with coccidioidin (1: 100) and to a Mantoux 
test, using a 1:1,000 dilution of old tuberculin, were 
negative. A complement-fixation test for histoplas- 
mosis, with the yeast phase antigen of H. capsulatum, 
was positive to a titer of 1: 140 and negative for other 
fungi 

It is suggested that the remaining persons in this 
epidemic also were infected with Histoplasma capsula- 
tum 

Attention is called to reports of four epidemics of a 
similar nature in which the causation has never been 
established: White and Hill: Disseminated Pulmonary 
Calcifications. Am. Rev. Tuberc. 62: 1, 1950; Id 
strom and Rosenberg: Primary Atypical Pneumonia. 
Bull. U. S. Army M. Dept. 81: 88, 1944; Washburn, 
Tuohy, and Davis: Cave Sickness: New Disease 
Entity? Am. J. Pub. Health 38: 1521, 1948; Feldman 
and Sabin: Pneumonitis of Unknown Etiology in 
Group of Men Exposed to Pigeon Excreta. J. Clin 
Invest. 27: 533, 1948. 

Three roentgenograms. 


Talc Pneumoconiosis. Paul S. Friedman, Milton A 
Bell, and Leon Solis-Cohen. J.A.M.A. 148: 1418-1419, 
April 19, 1952. 

While occupational inhalation of irritants is one of the 
major causes of pulmonary fibrosis, talc, a hydrous 
magnesium silicate, is an unusual cause. 

Clinically, tale pneumoconiosis may cause dyspnea, 
chronic cough, chest pain, and fatigue. The dyspnea 
is usually more intense than the roentgen manifesta- 
tions would suggest. The latter include fibrosis, pleural 
thickening, pleural and subpleural plaques (‘tale 
plaques”), and emphysema, with a minimally increased 
incidence of tuberculous infection. The fibrosis is of a 
linear and granular character, similar to that in as- 
bestosis. It tends to be most intense in the mid- 
portions of the lungs, extending into the basilar seg- 
ments of the lower lobes. Partially owing to the 
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emphysema and partially to the pulmonary fibrosis, 
there is a prominence of hilar and intrapulmonic seg 
ments of the pulmonary arteries 

The so-called tale plaques, reported in 6.3 per cent 
of all tale miners (Greenburg: Yale J. Biol. & Med 
19: 481, 1947. Abst. in Radiology 50: 124, 1948) 
occur in the peripheral and subpleural aspects of the 


visceral pleura. They may vary from single linear, 


homogeneous, sharply marginated opacities, several 
centimeters in length, to irregularly shaped, extensive 
opacities of varying density It is felt that these 


occur secondary to accumulation of talc in peripheral 
lymphatics with lymphatic dilatation and stasis, associ 
ated with calcium localization 
A case is reported of a 65-year-old white man who had 
been employed twenty-four years in the handling and 
packaging of rubber thread coated with tale powder 
The roentgen changes resembled the findings described 
above 
In the Correspondence columns of the J.A.M.A., 
June 21, 1952, M. E. McCormick of the B. F. Goodrich 
Co., Akron, Ohio, criticizes this, and other papers on the 
same subject, for failing to define more accurately the 
conditions of exposure. The term ‘‘talc’’ is applied in 
industry to a rather wide variety of materials with a 
free silica content ranging from a mere trace to as much 
as 40 per cent Ep 
Two roentgenograms 
Mortimer R. Camiet, M.D 
Brooklyn, N. Y¥ 


X-Ray Appearances in Asthma. A Study of 200 
Cases. Harold Royle. Brit. M. J. 1: 577—5s¥ 
March 15, 1952 

A review of the radiological findings in 200 patients 
with asthma, 100 children and 100 adults, is presented, 


and an attempt is made to correlate the x-ray appear- 
ances with clinical findings. The series consists of 
typical unselected cases of asthma, seen in an allergy 
clinic 

Sinus radiographs showed changes in over half the 
cases, there being a higher proportion of abnormalities 
in the children than in the adults 

Chest radiographs, disregarding minor abnormalities, 
fall into five groups: nermal, emphysema, emphysema 
and increased hilar shadows, increased hilar shadows, 
and other important abnormality The last group 
includes cases of pulmonary tuberculosis, segmental 
collapse, and recurrent transient shadows believed to be 
due to localized areas of infection 

Emphysema is the commonest complication, and was 
judged to be present in 28 children and 46 adults. The 
evidence suggests that both chronicity and infection 
are important factors in its development. In attempt- 
ing to distinguish between irreversible emphysema and 
pulmonary distention due to the bronchiolar obstruc- 
tion of asthma, the value of radiographs taken in full 
inspiration and full expiration and the importance of 
comparing one taken in expiration with a normal con 
trol are stressed 

Enlarged hilar shadows were present in a higher 
proportion of the infective than non-infective cases 
Segmental collapse, with subsequent satisfactory re- 
expansion, was present in 8 cases and was seen in both 
infective and non-infective types Active pulmonary 
tuberculosis was found in 3 adults 

It is pointed out that the chest radiograph in un 
complicated asthma is normal, but that a great deal of 
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help can be obtained from radiography in the diag- 
nosis of complications, in the elucidation of the etiology, 
and in the discovery of coincidental conditions. 
Four roentgenograms; 5 tables 
Bert H. MAvone, M.D. 
Brunswick, Ga. 


Kerosene Intoxication. Robert B. Olstad and 
Robert M. Lord, Jr. Am. J. Dis. Child. 83: 446-453, 
April 1952 

Kerosene intoxication is almost always seen in chil- 
dren from one to five years of age, as a result of ingestion 
of varying and usually unknown amounts of the oil 
Respiratory symptoms are invariably present, with 
gastrointestinal and central nervous system manifesta- 
tions next in order of frequency. 

In 44 of the authors’ 71 patients, roentgen studies 
were done, of which 26 showed positive evidence of 
pneumonia involving the lower lobe. In 19 of the 
cases which were positive roentgenographically, auscul 
tatory findings were negative 

Among the 71 cases there were no deaths, but in 325 
cases collected from the literature the mortality rate 
was 5.85 per cent. It was found that there was a 
significant decrease in the incidence of pneumonia and 
length of the hospital stay when stomach lavage was 
done. Vomiting also reduced the incidence of pneu- 
monia, but not so much as lavage. Saline cathartics 
and colonic irrigation are recommended but were not 
used in the authors’ patients. 

Four roentgenograms; 1 table; 2 graphs. 

Zac F. ENpREss, M.D. 
Pontiac, Mich. 


Roentgen Findings in Arteritis Pulmonalis and Its 
Sequelae. H. St. Stender. Fortschr. a. d. Geb. d. 
Roéntgenstrahlen 76: 316-323, March 1952. (In 
German ) 

Pulmonary arteritis, which represents the most fre- 
quent basic disease of ‘‘primary pulmonary sclerosis,” 
shows radiologically four fairly well characterized stages 
of development. In the acute stage there is a diffusely 
distributed fine mottling due to localized vascular 
processes. When paravascular infiltrations are prom- 
inent, soft larger shadows radiating from the hilus 
result. The second (subacute) stage shows a striated 
reticular pattern combined with irregular mottling. 
In the third (latent) stage the pulmonary changes are 
not characteristic; the cardiac adaptation symptoms 
prevail. The fourth stage is characterized by chronic 
cor pulmonale as the result of pulmonary hypertension 
due to vascular obstruction. When the pulmonary 
artery is enlarged in the region of the pulmonic arch, 
congenital heart lesions must be excluded. 

Three case reports are included. 

Six roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Contribution to the Pathologic Picture of Chronic 
Cor Pulmonale. H. St. Stender. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 76: 324-331, March 1952. 
(In German) 

Certain changes in the configuration and size of the 
heart, which are included in the classification of chronic 
cor pulmonale, present valuable information concerning 
the condition of the pulmonary vessels and pressure 
increases in the pulmonary circulation. These changes 
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may be due to (1) primary or secondary disease of the 
pulmonary vessels; (2) congenital or acquired heart 
disease; (3) pulmonary disease affecting the pulmonary 
circulation; (4) quantitative or qualitative blood dys- 
crasias (polyglobulism, sickle-cell anemia, leukemia, 
tumor metastases, etc.); (5) disturbances in the loca] 
and reflex vascular innervation in the area of the 
pulmonary artery; (6) peripheral and central influences 
on the respiratory function; (7) diseases of the bony 
thorax with indirect influence on the pulmonary 
circulation. All of these conditions lead to circulatory 
embarrassment and to increase of pressure in the pul 
monary artery which in the course of time produces 
hypertrophy of the right ventricle and thus results in 
the typical x-ray appearance of cor pulmonale. 

At the terminal stage of pulmonary arteritis the 
cardiac changes are prominent radiologically. In this 
disease, the circulatory embarrassment is due to 
obliteration of the vessels by inflammatory processes. 
Obstruction of the pulmonary vessels by multiple 
chronic emboli also leads to an increase in the blood 
pressure and produces the typical heart form of cor 
pulmonale. An example of this latter type is described 
in detail. 

The patient, a 44-year-old man, showed definite 
bulging of the pulmonic arch and enlargement of the 
pulmonary artery. A transitory shadow in the right 
middle lung field probably represented an ‘incomplete 
infarct.” About four months after his first admission 
to the hospital he died with the symptoms of pulmonary 
emboli. The autopsy report was: ‘Massive pul- 
monary emboli in the pulmonary arteries bilaterally; 
multiple partly organized old and partly fresh hemor- 
rhagic infarcts in both lungs; hypertrophy and 
dilatation of the right chamber; slight interstitial 
myocarditis and edema in the cardiac musculature; 
thrombosis of the femoral vein; chronic pulmonary 
emphysema.” 

Methods of measuring the increase of the size of the 
right heart by use of the basal diameter and of deter- 
mining the caliber of the central pulmonary branches 
are reviewed. Kymography is evaluated with regard 
to pressure increase in the pulmonary circuit and to 
differential diagnosis 

Nine roentgenograms Ernst A. Scumipt, M.D. 

Denver, Colo. 


Pathogenesis of Intrathoracic Gastrogenic Cysts. 
G. M. H. Veeneklaas. Am. J. Dis. Child. 83: 500-507, 
April 1952. 

Noting the simultaneous occurrence of congenital 
anomalies in the bodies and processes of the lower 
cervical and upper thoracic vertebrae and a large intra- 
thoracic gastric cyst, both in a case of his own and in 
others appearing in the literature, the author puts 
forward an interesting theory of the origin of this type 
of cyst. This theory assumes the persistence of ad- 
hesions between the foregut and notochord. As the 
stomach descends from the 4th cervical level in early 
fetal life, these adhesions cause the vertebral defects, 
and a portion of gastric tissue is separated from the 
rest of the organ. The author admits that this theory 
does not explain defects observed in the neural arches. 
The intrathoracic cysts of gastric mucosa are often 
adherent to the spine. 

The cyst in the author’s case almost filled the left 
chest before aspiration. Proteolytic enzyme was 
demonstrated in the fluid before surgical removal. 
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Vol. 60 
Tomograms, not reproduced, are said to have shown 
the vertebral defects more clearly than the plain films 


Five roentgenograms; | photomicrograph 
Zac F. Enpress, M.D 
Pontiac, Mich. 


Roentgen Diagnosis of Primary Neoplasms of the 
Pleura. W. Pfeifer and A. Weiss. Fortschr. a. d 
Geb. d. Réntgenstrahlen. 76: 460-467, April 1952. 
(In German) 

The most frequent primary neoplasm of the pleura is 
the endothelioma (50 per cent), but sarcoma (30 per 
cent) and carcinoma (20 per cent) are also found 
Twelve cases are reported here. 

Thoracentesis, - diagnostic pneumothorax, thoracos 
copy, and if necessary exploratory thoracotomy, are 
used to establish the diagnosis. The roentgenogram 
shows a thickened visceral pleura with tumor nodules, 
often anteriorly, close to the costophrenic angle; also 
rib erosion in the region of the growth. The final 
diagnosis must be determined histologically 

Eleven roentgenograms; 1 photomicrograph 

Jutius HEyDEMANN, M.D. 
Chicago, III 


An Evaluation of Intracardiac Angiocardiography. 
George C Sutton; George Wendel, Harold G. Wedell, 
and Don C. Sutton. Am. J. Roentgenol. 67: 596 
601, April 1952 

Direct intracardiac injection of contrast medium has 
been advocated as a method of improving the diagnostic 
value of angiocardiography. This method, it was 
believed, would increase the concentration of the con- 
trast medium at the desired point, as a result of di- 
minished dilution, and would eliminate structural inter- 
ference with levoangiocardiograms since the material 
could be injected directly into the pulmonary artery 
or the right heart, thus avoiding visualization of the 
vena cava and right auricle 

The procedure consists in the insertion of a 10, 12, 
or 14F Levin tube into the right external jugular vein 
and thence into the right heart or pulmonary artery 
Fifty cubic centimeters of 70 per cent Diodrast is then 
injected and the films are exposed. To show the right 
heart, a delay of one or two seconds is allowed; the 
left ventricle and aorta were demonstrated after a delay 
equivalent to 80 or 90 per cent of sodium cyanide 
circulation time, previously determined. 

The disadvantages of the method are two: It is more 
time-consuming than peripheral injection of the 
medium and it is presumed to involve a higher risk to 
the patient. The advantages over peripheral injection 
were found to overshadow these disadvantages, how- 
ever, in more than 50 patients examined. Technically, 
once the catheter is inserted, the patients may move 
about, the circulation time is known and invariable, 
and the rate of injection very rapid. Positioning of the 
patient presents no problem. 

A comparative study was made of 47 patients in 
whom the contrast medium was injected peripherally 
(into an arm vein) and 36 patients receiving intra- 
cardiac injections. The quality of the levoangiogram 
was satisfactory as to contrast in 14 of the first group 
and 23 of the second. Useful but less desirable con- 
trast was obtained in 13 of the peripheral and 10 of the 
intracardiac injections. 

The authors conclude that the intracardiac method 
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greatly enhances the ability to produce satisfactory 
contrast visualization of the left heart, aorta, and great 
vessels. It is not the procedure of choice in infants 
and children, nor in adults in whom right-sided visuali 
zation alone is adequate. I. R. Bercer, M.D 
VA Hospital, Atlanta, Ga 


Angiocardiography in the Definitive Diagnosis of 
Cardiovascular Disease. Harold J. Jacobs. Am 
Practitioner 3: 6-12, January 1952 

Angiocardiography can be done with ordinary x-ray 
diagnostic apparatus if judgment is used in timing the 
exposure after injection and if one is satisfied with a 
single exposure. More elaborate apparatus facilitates 
complete study and may give additional information. 
The supine position is recommended, and any rotation 
needed to bring out the part to be visualized is done 
prior to injection. The author routinely tests the 
patient for sensitivity to the radiopaque medium 
The injection is made into either the antecubital vein 
or the carotid or brachial artery, depending upon the 
lesion suspected 

The procedure is recommended for the delineation of 
patent ductus arteriosus with left-to-right shunt, in 
which case refilling of the pulmonary artery by the 
medium that reaches the aorta is diagnostic. If this 
lesion is strongly suspected, a retrograde carotid or 
brachial artery injection may be done 

Right-to-left shunts, as in the tetralogy of Fallot or 
Eisenmenger’s complex, are usually easily demon- 
strated, as there is simultaneous filling of the pul- 
monary artery and aorta following injection into an 
antecubital vein. Slight delay in filling of the pul- 
monary artery is usually indicative of pulmonary stenosis. 

In the differential diagnosis of mediastinal masses, 
particularly if aneurysm is suspected, angiocardi- 
ography may be of great value. The demonstration of 
occlusion of bronchial arteries may distinguish a malig- 
nant from a benign pulmonary tumor 

Delineation of actual heart chamber size may be of 
great importance in telling whether an enlarged heart 
shadow is due wholly to cardiac hypertrophy or to peri- 
cardial effusion 

Cardiac surgery for pulmonary stenosis is facilitated 
by showing the site of the narrowing, its type, and 
its extent. Similarly, coarctation of the aorta may be 
diagnosed exactly and surgery planned correctly. 

Some applications of the method for visualizing 
peripheral vascular disease, particularly arteriovenous 
aneurysms are discussed. 

Eleven roentgenograms. 

BERNARD S. KALAyYJIAN, M.D. 
Detroit, Mich. 


Demonstration of Transverse Planigrams of the 
Heart. A. Vallebona. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 76: 508-512, April 1952. (In German) 

The author describes the use of planigrams in 3 
dimensions—frontal, sagittal, and transverse—for a 
study of the heart and great vessels in normal and patho- 
logical conditions. Anterior or posterior pneumo- 
mediastinum has at times been advantageously used in 
combination with this method. 

A frontal planigram shows the margins of the heart. 
The axial transverse planigram gives an exact picture 
of an enlarged heart, since in this view each heart 
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chamber, the great vessels, and the hilus of the lung 
east different shadows. Several pathological cases 
are presented, but experience with this method is so far 
not extensive and further careful study of the pro 
cedure in its application to disease of the heart and great 
vessels appears necessary 
I'welve roentgenograms 
Juttus HeypDEMANN, M.D 
Chicago, Ill 


Function of the Heart in the Roentgenogram. E. 
Zdansky. Fortschr. a. d. Geb. d. Réntgenstrahlen 
76: 295-305, March 1952. (In German) 

Functional changes of the heart may express them 
selves in the roentgenogram either as dilatation or as a 
decrease in the size of the organ. Resistance dilatation 
and filling dilatation may be differentiated. While 
resistance dilatation manifests itself by simple lengthen 
ing of the heart, filling dilatation is characterized by 
general enlargement of the hypertrophied chambers 
These changes may be observed both in the ventricles 
and in the auricles. Muscular insufficiency results in a 
ventricular widening in all dimensions. As_ this 
so-called “insufficiency dilatation’’ has primarily a 
positive compensation value, it is not per se an indica 
tion of insufficient heart function. Insufficient heart 
function can be demonstrated radiologically only after 
signs of vascular congestion have ensued 

Functional decrease in heart size may be caused by 
loss of fluid, marked increase in pulsation frequency, 
peripheral vasomotor weakness, or deficiency of the 
tonus of the skeletal musculature. Such a decrease in 
size may simulate a constitutionally small heart or a 
hypoplastic aorta; on the other hand, an insufficiency 
dilatation of the heart may be concealed. The border 
line for decrease of the heart shadow in tachycardia 
lies at a pulse rate of about 110 per minute, but severe 
tachycardia of long standing may finally result in an 
acute general insufficiency dilatation by relative hy- 
poxia. Decrease in heart size through loss of fluid is 
seen in extensive hemorrhage, starvation, prolonged 
vomiting, and severe diarrhea. It may be especially 
marked in children. Extreme degrees of orthostatic 
diminution of the heart size may occur in infectious 
toxic conditions, tabes, multiple sclerosis, thyrotoxi 
cosis, and various cachexias. In these cases the di- 
ameter of the aorta may so decrease that an aorta 
angusta may be simulated. 

It is of importance for the radiologist to know that an 
existing dilatation of the heart may escape detection in 
the erect position and may become manifest only with 
the patient recumbent (“latent dilatation’). This 
““atent dilatation” is frequent in infections with myo- 
cardial damage, e.g., in endomyocarditis with or without 
polyarthritis and in septic processes after diphtheria, 
acute tonsillitis, etc. Ernst A. Scumipt, M.D. 

Denver, Colo. 


‘(Retrograde Movements’’ in Systole and Diastole of 
the Dilated Ventricle. Studies by Means of Electro- 
kymography and Phase Analysis. K. Heckmann. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 332-337, 
March 1952. (In German) 

“Retrograde” movements of the heart border, 7.e., 
proceeding contrary to the main direction of the 
cardiac motions, may occur both during systole and 
So far these retrograde movements have 
The cardiac 


diastole. 
never been observed in a healthy heart 


configuration—globular or ovoid—is dependent on 
the relation between the elasticity of the ventricular 
wall and the internal pressure conditions. If the rela 
tion of these factors is altered, the contour of the 
heart changes accordingly. The retrograde move 
ments described by the author are due to the tran sition 
from one type of heart configuration to another type 
Fight illustrations Ernst A. Scumipt, M_D 
Denver, Colo 


Systolic Centrifugal Pulsation of the Ventricle and 
Its Demonstration by Means of Electrokymographic 
Phase Analysis. K.Heckmann. Fortschr. a. d. Geb.d 
Réntgenstrahlen 76: 337-343, March 1952 
man ) 

By means of electrokymography and phase inalysis, 
pathologic types of pulsation are demonstrated which 
are best described as systolic centrifugal pulsations 
In severe damage of the cardiac wall (especially in case 
of myocardial infarction), protruding motions may be 
observed during the whole phase of systole. More fre 
quent are centrifugal movements, which occupy only a 
part of systole (mostly the first period 
are not based on a localized disease of the apical wall but 
are the result of generally decreased contractility of the 
ventricles. The localization of the centrifugal move- 
ments in the region of the apex is due to the fact that 
this area most easily responds to systolic pressure in 
crease hese pathologic changes must be differenti 
ated from systolic lateral movements of the entire left 
heart border which have long been known to occur 
after changes in the position of the heart 

Seven illustrations Ernst A. Scumipt, M.D 

Denver, Colo 
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Focal Myocardial Calcification. Report of a Case. 
Waldron M. Sennott and J. Russell Mitchell. Am. | 
Roentgenol. 67: 602-605, April 1952 

During hospitalization of a 52-year-old white man for 
repair of an inguinal hernia, a routine chest film dis 
closed calcification within the shadow of the left ven- 
tricle. There was no history of cardiac symptoms 
Associated findings were: blood pressure 128/80, a 
trace of bilateral pedal edema, and slight peripheral 
venous distention. Sputum examination and serologic 
tests were negative. The electrocardiogram demon- 
strated left bundle branch block 

Follow-up roentgen studies and fluoroscopy revealed 
a crescentic 6-cm. shadow of calcific density within the 
wall of the left ventricle near the apex. The calcifica 
tion moved with the heart beat but did not pulsate 
Review of a chest film made six years previously showed 
that the calcification had not changed markedly in size 
during the interval. 

A brief review of the literature showed that no more 
than 20 such cases have been reported. Of 14 patients 
in one series (Brean, Marks, Sosman, and Schlesinger: 
Radiology 54: 33, 1950) 3 gave no history of myocardial 
disease; 3 were entirely free of symptoms, and 6 had 
severe angina. Eight of this group showed cardiac 
enlargement and 8 had heart sounds of diminished or 
poor quality. Electrocardiograms were made in 11 of 
the 14 patients; 6 had bundle branch block, 3 had 
auricular fibrillation, and 2 had paroxysmal ventricular 
tachycardia. 

The authors point out that the differentiation of 
myocardial calcification from extracardiac or other 
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intra¢ calcifications is best accomplished by 
roentg py 
Six tgenograms, | electrocardiogram 


I. R. Bercer, M.D 
VA Hospital, Atlanta, Ga 


Roentgen Diagnosis of Congenital Heart Disease 
with Protrusion of the Pulmonic Arch. A. Schaede and 


P. Thur Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 
206-3 March 1952. (In German) 

erential diagnosis of protrusion of the pul- 
monic n non-cyanotic congenital heart disease, a 
number of widely divergent conditions must be taken 
into co ration. The most frequent is patent ductus 
arterio ext in frequency is defect of the auricular 


= irying degrees of protrusion of the pulmonic 
so observed in the Lutembacher syndrome, in 





right insertion of the pulmonary vein, in isolated ven 
tricular septal defect (Roger ), in primary sclerosis of the 
pulmonary artery (| Ayerza), in isolated pulmonal 
stenosi nd, with reservation, in Eisenmenger’s com 
plex 

A differential diagnosis between a patent ductus 
arteriosus and auricular septal defect is especially im 


portant in view of the surgical therapeutic possibilities 
In patent ductus, a diastolic intermediate peak could 
often be found at the pulmonary artery in the roentgen 
kymogram, while in cases of auricular septal defect a 
narrow, slightly pulsating aortic shadow was evident 
In many cases special methods of examination (cathe- 
terization of the heart, pressure measurements, gas 
analysis, angiocardiography) are necessary for more 
definite conclusions 
Fifteen roentgenograms 
Ernst A. Scumipt, M.D 
Denver, Colo 


Interauricular Septal Defect: Correlation of the 
Clinical, Radiologic, and Electrocardiographic Findings 
in Fifteen Cases, with Special Reference Given to the 
Electrocardiogram. Ned W. Smull and Lawrence E. 
Lamb. Am. Heart J. 43: 481-493, April 1952 

rhe authors analyzed 15 cases of interauricular septal 
defect diagnosed clinically, correlating the clinical, 
roentgenologic, and electrocardiographic findings, in the 
hope that they might arrive at a pattern which would 
permit the differentiation of some of the more confusing 
congenital heart lesions. Cardiac catheterization and 
ingiocardiography were not included 

With an interauricular septal defect, there is a left-to- 
right shunt, resulting in an increased blood volume in 
the right heart. The alteration in the circulatory 
dynamics results in an enlargement of the right auricle, 
right ventricle, and pulmonary artery. 

Clinical findings in the series studied included under- 
development in 8, cyanosis in 4, heart murmur in 15, 
cardiac enlargement in 9, precordial bulge in 7, cardiac 
failure in 4, colds and upper respiratory infections in 8, 
and a previous history of pneumonia in 5. 

The roentgenologic findings were right heart enlarge- 
ment in 12, combined right and left heart enlargement 
in 2, no cardiac enlargement in 3, enlargement of pul- 
monary arteries in 10, and a hilar dance in 8. 

Three types of electrocardiographic tracings were 
obtained: those due to auricular hypertrophy, those 
due to right ventricular hypertrophy, and those due to 
arrhythmias. Right axis deviation was present in 10, 
increased amplitude of the P waves in 2, prolonged P-R 
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interval in 10, right bundle branch block in 1, and evi- 
dence of right ventricular hypertrophy in 15 

No specific pattern could be evolved for interauricular 
septal defect, but it is believed that an accurate diag 
nosis can be made by proper correlation of the clinical, 
radiographic, and electrocardiographic findings, even 
without the aid of such highly specialized procedures as 
ingiocardiography and cardiac catheterization 

Interauricular septal defect must be differentiated 
from other acyanotic congenital heart defects The 


more common onesare patent ductusarteriosus, isolated 
pulmonic stenosis, and interventricular septal defect 
Fifteen short case histories are included 
One roentgenogram; 3 electrocardiograms 
Henry K. Tayitor, M.D 
New York, N. ¥ 


Transposition of the Aorta and Levoposition of the 
Pulmonary Artery. John A. Martin and Benjamin M 
Lewis Am. Heart J. 43: 621-625, April 1952 

The author gives the case history of a 9-year-old 
schoolboy who had a transposition of the aorta with a 
pulmonary artery overriding a ventricular septal defect, 
the Taussig-Bing syndrome The child was cyanotic 
from birth, had a heart murmur which was heard at the 
age of four months, and was small and 1 


underdeve loped 


the 


While the cyanosis was not made worse by exercise 
patient often squatted ufter exertion He also had 
clubbing of the fingers. A roentgenographic examina 
tion disclosed an enlarged heart, marked increase in 
size of the pulmonary arteries, and increased vascular 
markings with expansile pulsation of the hilar vessels 
Angiocardiography showed simultaneous filling of the 
right heart, aorta, and pulmonary artery one and one 
half seconds after the injection, with the aorta arising 
from the right ventricle, and the pulmonary artery 
overriding the septum 

Cardiac catheterization showed oxygen saturation of 
58 per cent in the superior vena cava, 60 per cent in the 
right auricle, 92 per cent in the pulmonary artery, and 
79 per cent in the aorta. 

Cyanosis with a highly vascularized lung is seen in 
individuals with a single ventricle, a single ventricle 
with transposition of the great vessels, a ventricular 
septal defect with transposition of the great vessels, a 
ventricular septal defect with an overriding aorta 
(Eisenmenger’s syndrome), or a ventricular septal de 
fect with a transposed aorta and an overriding pul 
monary artery (Taussig-Bing syndrome 

The Eisenmenger syndrome can be differentiated 
clinically by the tendency to the development of cyano- 
sis late. Clear-cut differentiation of the other possi- 
bilities on clinical grounds alone is not at present attain 
able. Cardiac catheterization will separate the cases 
of transposition by demonstrating a higher oxygen satu 
ration in the pulmonary artery than in a peripheral 
artery. If the aorta can be entered with a catheter, a 
septal defect will be confirmed. If a large ventricular 
septal defect with overriding is present, the systolic 
pressures in the pulmonary artery, right ventricle, and 
aorta will be approximately equal. The unique feature 
of the Taussig-Bing syndrome, a pulmonary artery 
overriding a septal defect, can be demonstrated during 
life only by angiocardiography, and then only under 
favorable circumstances 

Two roentgenograms; | drawing 

Henry K. Taytor, M.D 
New York, N. ¥ 
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Rare Aortic Aneurysms. H.-J. John. Fortschr. a 
d. Geb. d. Réntgenstrahlen 76: 343-345, March 1952 
(In German ) 

The author describes the roentgen appearance and 
the clinical findings in 2 cases of aortic aneurysm, the 
first of which is remarkable on account of the age of the 
patient and the second on account of its duration 

rhe first aneurysm was seen in a 12-year-old boy who 
roentgenologically showed considerable enlargement of 
the region of the aortic arch. There was no evidence of 
pulsation in the radiologic shadow. In view of the 
patient's age, enlargement of the tracheobronchial 
nodes or a leukemic infiltrate appeared clinically more 
probable, especially since there was a leukocytosis of 
23,000. A week after x-ray examination the patient 
died from glomerulonephritis. Autopsy showed a sac 
cular aortic aneurysm with thrombosis in the wall 
(which apparently was responsible for the lack of pulsa- 
tion). As the patient also showed evidence of extensive 
purulent tonsillitis, it is assumed that the aneurysm 
was of embolic-mycotic character and was due to inflam- 
mation of the aortic wall through infected emboli 

The second patient was a 68-year-old man with a 
history of syphilis forty-five years previously and un 
characteristic abdominal symptoms for about forty 
years. At the time of the x-ray examination the Was 
sermann reaction was negative. Radiologically an 
aneurysm of the abdominal aorta the size of a baby’s 
head was diagnosed; the aneurysm showed extensive 
pulsation and displaced the duodenum upward. Opera 
tion was suggested, but the patient refused. He died 
six days after the examination with symptoms of spon 
taneous rupture of the aneurysm 

Three roentgenograms. Ernst A. Scumipt, M.D 

Denver, Colo 
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Duplications of the Alimentary Tract. Robert E 
Gross, George W. Holcomb, Jr., and Sidney Farber 
Pediatrics 9: 449-468, April 1952. 

“Duplications,"’ as considered in this paper, are 
spherical or tubular structures which possess a well 
developed smooth muscle layer and are lined with a 
mucous membrane. They are found at any level of the 
digestive tract from tongue to anus. The authors use 
the term “duplication of the alimentary tract’’ to in- 
clude all such malformations, regardless of their loca- 
tion, size, or shape 

The most plausible theory of the embryologic origin 
of these duplications is based on the fact that the lumen 
of portions of the intestinal tract may become com- 
pletely occluded by the rapid proliferation of epithelial 
cells in the fetus. Vacuoles appear in this cell mass, 
which eventually unite to produce the normal lumen of 
the bowel. It is possible that some of these vacuoles 
may not join with the others and may thus develop their 
own mucous membrane with a muscular coat. Such a 
duplication may have a common wall with the normal 
bowel or hang free on its own mesentery. The resultant 
anomaly may be (1) a tubular structure which branches 
out from the intestine and extends for some distance 
between the mesenteric leaves or proceeds into the 
thoracic cavity, (2) a double-barreled structure com- 
municating with the intestinal lumen at one or both 
ends, (3) a cystic structure lying free in the peritoneal 
cavity, attached only by a thin mesenteric stalk, or (4) 
a spherical structure contiguous with the bowel 
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The mucosa within a duplication does not necessarily 
correspond to that of the adjacent alimentary tube 
Occasionally two or three different types of mucosa ire 
found in a single specimen. In many instances the 
muscle layers are fused to the adjacent bowel 

[his condition manifests itself early in life The 
symptoms and physical findings are usually those of 
obstruction, pain, or gastrointestinal hemorrhage. 
When the anomaly occurs at the base of the tongue 
there may be difficulty in swallowing. Duplications in 
the chest produce the signs and symptoms of an expand 
ing tumor. Those along the small intestine lead to 
obstruction, which is usually incomplete and intermit- 
tent, while those located near the cecum give rise to 
intussusception 

rhe roentgenologic examination should include plain 
films in horizontal, upright, and lateral projections 
These may be followed by the use of a contrast medium 

All patients with duplications should be operated on 
as soon as feasible. A cystic lesion should be removed 
in its entirety. The surgical attack, however, will be 
guided by the size, position, and structure of the 
anomaly. As much as can be removed should be ex 
cised. In the case of a double-lumened colon or rec- 
tum, a reconstruction of the lower end of the anomaly 
may be the only treatment necessary 

Sixty-eight examples of duplications from one insti 
tution are tabulated; 45 of these have not appeared in 
the literature before 
from one hospital would seem to indicate that these 
abnormalities must occur with sufficient frequency to 
warrant the attention of pediatrician, roentgenologist, 
and surgeon, so that they can be recognized promptly 
and treated suitably 

Seventeen figures, including & roentgenograms 

Paut W. Roman, M.D 
saltimore, Md 


This amount of material coming 


Ileal Duplications. Mark P. Fecher, Samuel M 
Day, and F. Gordon King. Ann. Surg. 135: 555-559, 
April 1952 

The ileum, near the ileocecal vaive, is the most com- 
mon site of duplication of the alimentary tract, com- 
monly called enteric or enterogenous cysts, though 
these may occur at any location between the mouth and 
anus. They are observed predominantly in infants and 
children. The usual symptoms are those associated 
with partial intestinal obstruction due to encroachment 
upon the adjacent intestine. There may be pain from 
distention of the cyst by large amounts of secreted 
fluid. Necrosis of the adjacent bowel may occur as a 
result of occlusion of the mesenteric vessels 

Pathologically, all duplications are contiguous with 
and strongly adherent to some part of the alimentary 
tract; all are lined with mucosa of some part of the 
gastrointestinal tract; in all there is a smooth muscle 
coat 

Treatment is operative, with resection of the dupli- 
cation as well as of the attached bowel, since separation 
is impossible. 

Two cases are reported in detail 
diagnosis was suggested preoperatively by a lateral 
roentgenogram showing a soft-tissue density in the 
lower abdomen, anterior to the intestine, which was 
displaced upward and posteriorly 

Three roentgenograms; 1 photograph 

Joe B. Scruces, M.D 


University of Arkansas 


In one case the 
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Bleeding from the Gastrointestinal Tract. Vincent 
W. Ar r. South. M. J. 45: 299-306, April 1952 

Gastrointestinal bleeding due to causes other than 
ulcer ircinoma are given special attention in this 
paper 

In bleeding from the mouth, esophageal varices must 
be considered. The herniated portion of the stomach 
in hiatus hernia may also be a source of oral bleeding 

A large spleen, sometimes demonstrable radiologically, 

is frequently associated with esophageal varices 

In gastric ulcer, bleeding may occur by mouth or by 
bowel. Apparent healing on repeated examinations 
does not absolutely exclude a malignant lesion, since 
mucus or blood clot may fill the ulcer crater, giving an 
appearance of healing. Gastric polyps may cause the 
same type of bleeding. The percentage of malignant 
degeneration in such lesions is high, and the presence of 
a polyp is indication for surgery. Hodgkin's disease 
involving the stomach is indistinguishable radiologically 
from carcinoma or lymphosarcoma and may be a source 
of massive hemorrhage If an ulcer is demonstrated, 
surgical excision is recommended In lymphosarcoma 
of the stomach, rugal folds may be greatly enlarged or 
there may be ulceration. 

Prolapse of the gastric mucosa into the duodenum 
may cause bleeding, either profuse or in the form of 
oozing. Defects at the base of the bulb or actually in 
the bulb are frequently demonstrable 

Ulceration may occur in any operative anastomosis of 
the bowel and stomach, frequently with bleeding. 
Finger-point tenderness and an irregularity of the 
mucosal pattern are diagnostic criteria 

It is pointed out that duodenal ulcer can occur in 
infants and small children, even with perforation 

When dark blood escapes by rectum and the stomach 
and duodenum are found to be normal, careful examina- 
tion of the small bowel is indicated, since many small- 
intestinal tumors bleed. Painstaking examination by 
films and fluoroscopy is necessary 

Anemia is frequently found with carcinoma of the 
right side of the colon. Blood is more frequently dark 
than bright red in lesions of the cecum and ascending 
colon 

Polyposis is probably, after hemorrhoids, the most 
frequent cause of the passage of bright blood by rectum. 
For demonstration of this condition, air-contrast studies 
are done after the usual barium enema. In preparing 
these patients, thorough cleansing of the colon is 
mandatory 

About one-third of all patients with diverticulosis or 
diverticulitis of the colon pass bright red blood by 
rectum at some time. Many cases of diverticulosis are 
asymptomatic. Diverticulitis is recognized by local- 
ized irritability, usually in the sigmoid, with an altera- 
tion of the mucosal pattern. Often there are associated 
localized tenderness, an elevated white cell count, fever, 
and constipation. Statistically, 4 to 5 per cent of all 
patients with diverticulitis of the colon will have an 
associated carcinoma. Repeated examination until 
the mucosa returns to normal is therefore important. 

In ulcerative colitis, the blood is mixed with mucus. 
Red blood alone is rare. The diagnosis can be made 

proctoscopically, but x-ray examination will indicate 
the extent of the lesion and be useful in evaluating 
progress. Malignant changes, which occur in about 5 
per cent of the chronic cases, can also be detected. 

X-ray examination is less valuable than proctoscopy 
in cancer of the rectal ampulla. 
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The author speaks of a series of emergency examina 
tions on bleeding patients, with demonstration of the 
area of bleeding in two-thirds of the cases. He has 
noted a definite decrease in mortality of bleeding ulcer 
cases since instituting this procedure 

Twelve roentgenograms 

MASON WuHITMoRE, M.D 
Jefferson Medical College 


Aortography in Upper Gastrointestinal Hemorrhage. 
An Experimental Study. James A. Dolphin and Brian 
Williams. Surgery 31: 487-489, April 1952 

The authors thought that, if a radiopaque substance 
could be introduced into the arterial tree at the time of 
active gastrointestinal hemorrhage, it might be possible 
to demonstrate the site of the arterial bleeding. They 
therefore investigated the usefulness of aortography in 
dogs. It was impossible to demonstrate conclusively 
the presence of the contrast medium in the stomach of 
any of the animals. No definite conclusions were 
reached in this study, and it is hoped that further work 
will be done along this line. The use of aortography in 
intraperitoneal and retroperitoneal hemorrhage war- 
rants investigation. Refinements of technic and im- 
provement in contrast medium may some day make 
feasible clinical application of aortography in a broad 
spectrum of disease 


Diverticula of the Gastrointestinal Tract. M. A. 
Gold and J. G. Sawyer. Ann. Int. Med. 36: 956-978, 
April 1952 

A total of 221 cases of diverticula of the gastrointes- 
tinal tract were seen in a four-year period (1947-50 
during routine fluoroscopic examinations by a roent- 
genologist and in clinical practice by an internist. Of 
the 221 cases, 25 (11.3 per cent) were examined radio- 
logically, with a clinical diagnosis of diverticulosis or 
diverticulitis. The cases are divided anatomically 
as follows: esophagus, 15; stomach, 1; duodenum, 
64; jejunum, 1; Meckel’s diverticulum, 1; large bowel, 
139. Each of these anatomical types is considered, 
with a review of the generally recognized features and 
numerous references to the literature 

Diverticula of the esophagus are especially interesting 
roentgenologically and should be sought in any gastro- 
intestinal study, since their demonstration, even though 
the patient is asymptomatic, may aid in the diagnosis of 
a possible perforation or hemorrhage 

Gastric diverticula and diverticula of the small intes- 
tine, except for the duodenum, are unusual. Divertic- 
ula of the stomach may be diagnosed gastroscopically, 
but the great majority are discovered by roentgen 
studies. For diagnosis of the small intestinal diver 
ticula roentgen examination is essential Duodenal 
diverticula are usually recognized roentgenologically. 
For their localization, examination should be done with 
the patient upright and supine, and rotated 

The roentgen demonstration of a Meckel’s diver- 
ticulum is unusual, as it is in most cases obscured by the 
overlying bowel. 

The earliest suggestive finding of diverticula of the 
colon is an irregularity of haustra in a spastic type of 
bowel. The earliest positive finding is pinhead eleva- 
tion on the surface of the bowel. The next stage is the 


“saw-edge"’ appearance. Later, a series of pear- or 
flask-shaped protrusions is seen 
be called advanced when the diverticula look like small 


The condition may 
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spheres attached to the bowel by slender stalks. The 
conditions most often confused with diverticulitis of the 
colon are appendicitis, carcinoma of the sigmoid colon, 
and masses involving the structures of the genitourinary 
tract. Acute diverticulitis in a cecal diverticulum or 
in a loop of redundant sigmoid colon which lies to the 
right of the umbilicus may be confused with appendi- 
citis. When carcinoma of the colon becomes a differen- 
tial problem in diverticulitis, the clinical diagnosis may 
be impossible even under direct observation at opera- 
tion. The final distinction usually is made by the 
pathologist 
Six roentgenograms. STEPHEN N. TaGer, M.D 
Evansville, Ind. 


Traction Diverticula of the Esophagus in Middle 
Lobe Syndrome. Harry L. Katz. Am. Rev. Tuberc 
65 : 455-464, April 1952. 

While the fact that bronchopulmonary disease can 
produce displacement and retraction of the adjacent 
mediastinal structures is generally recognized, the asso- 
ciation of middle-lobe disease with traction diverticulum 
of the esophagus has not previously been described. 
Its recognition is important, however, to prevent acci 
dental surgical trauma to the esophagus at the time of 
removal of the diseased middie lobe. The author re- 
ports 5 cases of esophageal diverticula of the traction 
type encountered in a series of 18 patients with middle- 
lobe syndrome in whom esophageal studies were done. 
This indicates that the association is probably not rare. 

The diverticula are conical or triangular in shape. 
They are single for the most part but may be multiple, 
and are composed of all layers of the esophageal wall. 
The neck is usually wide, and the apex of the diver- 
ticulum as a rule points upward and laterally, favor- 
ing its complete emptying. Ordinarily there are no 
symptoms related to the diverticulum. 

The author is of the opinion that esophageal diver- 
ticula should be considered as part of the essential 
anatomic and roentgenographic pattern of the middle- 
lobe syndrome. 

Twenty-one roentgenograms. 

Joun H. Juni, M.D. 
Minneapolis, Minn. 


Congenital Atresia of the Esophagus with Tracheo- 
Esophageal Fistula, Duodenal Atresia, and Other 
Anomalies. A Case Report. William C. McGarity, 
Osler A. Abbott, and Lon W. Grove. Ann. Surg. 135: 
566-569, April 1952 

According to recent reports, congenital atresia of 
the esophagus occurs once in about 2,500 births. In the 
most common form of this anomaly, there is an associ- 
ated tracheo-esophageal fistula, communicating in 
approximately 94 per cent of the cases with the lower 
esophageal segment. 

The authors report the case of an infant of twenty- 
four hours with this defect and other anomalies, includ- 
ing a duodenal atresia, a Meckel’s diverticulum, an 
Eisenmenger complex, an interatrial septal defect, bi- 
cuspid pulmonary valve, and a patent ductus arteriosus. 
A roentgenogram taken after the introduction of a 
small amount of Lipiodol demonstrated a blind upper 
esophageal segment, and films of the abdomen showed 
the stomach and first portion of the duodenum to be 
distended with air. Treatment was in two stages. A 
closure of the tracheo-esophageal fistula and correction 


February 1953 


of the atresia was done first, followed twenty-four hours 
later by laparotomy, with gastrostomy and gastro- 
enterostomy. The patient died and the associated 
anomalies were found postmortem. 

The authors recommend that this complex situation 
be treated in reverse as to the surgical procedures car- 
ried out in the case reported, 7.¢., that laparotomy be 
done prior to thoracotomy. 

Two roentgenograms; 1 photograph 

Joe B. Scruces, M.D 
University of Arkansas 


Roentgen Findings in the Gastrointestinal Tract Fol- 
lowing Vagotomy. Z. Zsebék. Fortschr. a. d. Geb. d 
R6ntgenstrahlen 76: 489-497, April 1952. (In Ger- 
man ) 

The author reports his findings in 44 cases a year and 
a half to two years following vagotomy either alone or 
with gastroenterostomy or resection. The examina 
tion included immediate study of the stomach and 
duodenum, and four-hour and twenty-four-hour ex 
aminations of the small intestine and colon 

An early finding is atony of the stomach with delay 
in emptying. A late finding, observed in 50 per cent 
of the cases, is a gastritis hypertrophicans most marked 
in the region of the antrum. This may be caused by 
the changed nerve supply to the gastric mucosa. The 
small intestine shows an abnormal tonus and abnormal 
motility sometimes resembling an enteritis. The colon 
reveals dyskinesia often resembling a colitis 

Twelve roentgenograms 

Jutius HEYDEMANN, M.D 
Chicago, Ill 


Significance of the Prepyloric Lesion. Charles M 
Caravati, James M. MacMillan, and T. R. Hood 
South. M. J. 45: 319-327, April 1952 

The authors evaluate defects in the distal 2.5 cm. of 
the antrum of the stomach. Radiologic examination 
with a barium meal is held to be the most valuable diag- 
nostic procedure, with gastroscopy and chemical and 
cytologic examination of gastric aspirates as valuable 
adjuncts in some cases. Ulcers in the prepyloric region 
at present are believed to be benign rather than malig- 
nant in a proportion of 2tolto4tol. Benign condi- 
tions causing prepyloric deformities give an x-ray ap- 
pearance similar to malignant infiltrations. Beside 
peptic ulcer, such benign conditions include gastritis, 
hypertrophy of pyloric muscles, polyps, narrowing of 
the antrum, spasm, postoperative defects, pancreatic 
rests, granulomas such as tuberculosis and syphilis, and 
extragastric conditions such as adhesions or masses 

Roentgen findings which suggest benign ulcers are 
smooth projections on the gastric contour with a niche 
outside the lumen, absence of rigidity and of significant 
alteration of mucosal folds, a lesion on the lesser curva- 
ture with an incisura, absence of or low-grade pyloric 
obstruction, reduction in size of ulcer on medical treat- 
ment, and presence of another gastric or upper duodenal 
ulcer. Malignant prepyloric ulceration is suggested by 
a polypoid lesion with induration, elevated walls sur- 
rounding the ulcer, diffuse infiltration in the adjacent 
mucous membrane, prominent and stiff folds, failure of 
peristalsis in the region, diffuse infiltration, granular 
constrictions, greater curvature ulceration, high-grade 
obstruction, and little or no response to medical treat 
ment. 
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An ulcer is more likely benign where there is a long 
history of ulcer symptoms in a young subject, where 
there is weight loss or loss of appetite, and when 
there is ligh gastric acidity _Malignancy is to be 
suspected if the patient is over middle age, where there 
is a short history, and in the presence of anorexia and 
weight loss with nausea and vomiting, low or absent 


gastric acid, an abdominal mass, and anemia. Greater 
curvature ulcers were once thought to be malignant 
The authors, however, cite 3 benign cases. 

Antral gastritis may show prepyloric narrowing, 
irregular peristalsis, mucosal changes, and delay in 
emptying. It is often associated with duodenal or gas 
tric ulcer 

If large enough, a pedunculated polyp with its base 
in the pars pylorica will often prolapse through the 
pylorus Opinion is divided regarding the incidence of 
malignant changes in polyps 

Pyloric narrowing may be developmental 
aid to occur when there is retrograde dilatation of the 
lymphatics or with venous gastric engorgement, as in 


It is also 


hepatic disease 
Gastric tuberculosis is rare and is secondary to infec- 
tion elsewhere, usually in the lungs. Ulcerating lesions 
are the commonest change, but pyloric stenosis and 
fistula formation may be seen. 
Twenty roentgenograms 
MASON WuitMore, M D. 
Jefferson Medical College 


Roentgenologic Features of the Pyloric Sphincter. 
A. D. Keet, Jr. South African M. J. 26: 141-143, 
Feb. 23, 1952 

The author points out many of the discrepancies be- 
tween anatomical and physiological descriptions of the 
construction and action of the pylorus and cites the 
fluoroscopic observations of various workers 

The pyloric valve is a circular mucosal fold separating 
the stomach from the duodenum, producing an abrupt 
interruption of the barium shadow. According to Cole 
et al. (Radiology 18: 221, 471, 1932), this valve is closed 
by a circular contraction of the muscularis mucosae and 
not by any specialized sphincter derived from the circu- 
lar muscle layer of the stomach. Cunningham (Text- 
book of Anatomy, Oxford University Press, 8th ed., 
1943), on the other hand, identifies closure of the aper- 
ture with contraction of the pyloric sphincter 

The pyloric sphincter has been shown by careful dis- 
section to consist of three parts: a large muscular 
bundle on the lesser curvature side, called ‘‘the muscle 
torus,’ and two muscular loops, the “‘right and left 
canalis loops,’ which encircle the pyloric portion of the 
stomach proximal to the valve and end in the muscle 
torus. There is a similar circular muscular band in the 
duodenal bulb 

The author's concept of the action of the pyloric 
sphincter is one of a rhythmic ‘“‘concerted” action of the 
various muscle groups which forces food through the 
pyloric valve—the latter acting to regulate the amount 
of material passed on into the duodenum with each con- 
traction of the sphincter. He visualizes gastric reten- 
tion as a possible result of more or less continuous con- 
traction of the sphincter with no relaxation periods to 
allow filling of this portion of the stomach by peristalsis 
from above so that more gastric content can be pushed 
on by the sphincter into the duodenum. A similar 
situation would exist in hypertrophy of the pyloric 
sphincter in adults. 
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The exact trigger mechanism which stimulates normal 
contraction of the pyloric sphincter is not known but 
the author believes it to arise from relaxation of the 
duodenum beyond the pyloric valve rather than from 
the pressure of peristalsis from the portion of the stom- 
ach above 

Four roentgenograms 

BERNARD S. KALAYJIAN, M.D 
Detroit, Mich 


Contribution to the Etiology of the Prolapsed Gastric 
Mucosa into the Pylorus and Duodenal Bulb. H. Etter. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 485-488, 
April 1952. (In German 

A case of prolapsed mucosa is reported, producing 
obstruction and necessitating a gastric resection. The 
specimen showed a loose mucosa and a thickened sub- 
mucosa with fat deposits, to which the prolapse is 
attributed Histologic diagnosis 
mucosa of antrum of stomach. 

Two roentgenograms; 2 photomicrographs 

Juttus HEyDEMANN, M.D 
Chicago, III 


Lipomatosis of sub- 


Benign Ulcers on the Greater Curvature of the 
Stomach. Frank Greenwood and Eric Samuel. South 
African M. J. 26: 301-304, April 12, 1952 

Two cases of benign ulcer of the greater curvature of 
the stomach are reported. In each instance, the re- 
sponse to intensive medical treatment was slow and in- 
complete and partial gastrectomy was performed 
Histologic examination showed the ulcers to be benign 
Recovery was uneventful in both patients, but the 
length of follow-up is not given 

One patient had taken large doses of aspirin over a 
considerable period, and the second, a few weeks before 
a severe hematemesis, had been treated with radioiodine 
for hyperthyroidism, with excellent result. The site 
of ulceration in each instance was at a point on the 
stomach wall where maximum concentration of any 
chemical mixed with gastric juice would occur. The 
authors raise the question of whether chemical irritation 
played any part in the development of these ulcers 

Four roentgenograms; 3 photomicrographs 


Delay in Diagnosis of Carcinoma of the Stomach. 
An Analysis of 104 Cases. David B. Gray and Grant 
E. Ward. Am. J. Surg. 83: 524-526, April 1952 

During the ten-year period 1940-49, inclusive, 206 
cases of cancer of the stomach were seen at the Univer- 
sity Hospital, Baltimore. The authors have analyzed 
the 104 histologically confirmed cases with regard to 
duration of symptoms, first symptoms, and roentgen 
diagnosis. 

The average duration of symptoms from the onset 
until a correct diagnosis was made was 14.2 months 
The patient delayed 7.8 months before consulting a 
physician, and the physician delayed 6.4 months in 
making a positive diagnosis. In 57 patients (64 per 
cent) the initial complaint was epigastric discomfort or 
pain. Nausea and vomiting, weakness, and anorexia, 
respectively, were the next most frequent complaints 
Weight loss, which so many physicians think indicates 
cancer, also indicates extensive disease; in only 2 cases 
in the present series was weight loss the first symptom 

The most reliable diagnostic procedure was the roent- 
gen examination. Seventy-four cases (90 per cent) 
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were diagnosed correctly and 8 (10 per cent) were diag- 
nosed as gastric ulcer, presumably benign. However, 
in only 34 of the 72 cases subjected to operation was the 
lesion resectable. This fact would seem to indicate 
that x-ray examination is frequently inadequate for the 
early diagnosis of gastric cancer. 

Two tables 


Primary Hodgkin’s Disease of the Stomach. Lucille 
M. Bond and John J. Pileggi. Am. J. Roentgenol. 67: 
592-595, April 1952 

A case of primary Hodgkin's disease of the stomach is 
reported and the literature on this rare localization is 
briefly reviewed 

The authors’ patient was a 52-year-old woman whose 
chief complaint was continuous epigastric pain of four 
months duration. The only positive findings on physi 
cal examination were muscle spasm and tenderness in 
the epigastrium. Significant laboratory data were: 
hemoglobin 12.2 gm.; no free HCl and 26° total HCl 
in the fasting specimen 

Roentgen study showed an infiltrating lesion on the 
posterior surface of the lesser curvature in the antrum 
The roentgen impression was that of a polypoid filling 
defect, and in the differential diagnosis carcinoma, be 
nign tumor, and benign mucosal hypertrophy were con 
sidered. 

A subtotal gastrectomy was performed and a histo 
logic diagnosis of Hodgkin's disease of the stomach was 
made. Following the surgical procedure, roentgen 
therapy was administered to two 20 X 20-cm. right and 
left upper abdominal ports, with 200 kv. at 50 cm 
focal skin distance, to a total of 2,100 r (air) to each port 
in fourteen treatment days (300 r every other day) 
The patient was living and well nine months postopera 
tively. 

Two roentgenograms; 1 photomicrograph 

I. R. BERGER, M.D 
VA Hospital, Atlanta, Ga 


Gastric Lipoma. Alan B. Skorneck. Arch. Int 
Med. 89: 615-620, April 1952. 

A case of lipoma of the stomach in which the unique 
roentgenographic appearance of fatty tissue permitted 
a preoperative diagnosis is reported. This case empha- 
sizes the frequency of anemia as the only sign of a benign 
gastric tumor and the importance of gastrointestinal 
studies in all cases of unexplained anemia. 

A 28-year-old man was admitted to the hospital in 
November 1949, with a three-week history of dyspnea 
on exertion, dizziness, weakness, fatigability, frequent 
headaches, and anorexia. A blood count showed 
2,700,000 red cells, 6.6 gm. of hemoglobin, and 5,800 
white cells, with 76 per cent neutrophils, 16 per cent 
lymphocytes, 7 per cent monocytes, and 1 per cent 
eosinophils. Repeated blood counts demonstrated 
elevated monocytes to an average of 11 per cent. A 
biopsy of two small non-tender axillary nodes was nega- 
tive. A chest roentgenogram was normal. Transfu- 
sions of whole blood raised the red cell count to 4,500,000 
and the hemoglobin concentration to 13.5 gm. The 


patient was discharged with a diagnosis of anemia of 
undetermined origin, although a consultant in hema- 
tology believed the condition to be a monocytic leu- 
kemia 

After a symptom-free period of nine months, the 
patient had a sudden massive gastrointestinal hemor- 
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rhage in October 1950 and passed numerous large tarry 
stools. Blood studies showed 2,530,000 red cells, 6.0 
gm. of hemoglobin, and 9,500 white cells, with 68 per 
cent neutrophils, 29 per cent lymphocytes, and 3 per 
cent monocytes. A scout film of the abdomen showed 
a large radiolucent shadow in the left upper quadrant 
which did not conform to normal gas distribution. 
After ingestion of a barium meal, a large filling defect 
demonstrated on the greater curvature of the 
The location corresponded with the position 


was 
stomach 
of the radiolucent shadow on the plain film, suggesting 
a neoplasm of lipomatous character. The outlines of 
the tumor were smooth except at the apex of the mass, 
where an ulceration measuring approximately 1.5 em 
was present. The possibility of liposarcoma could not 
be excluded At operation a large tumor was found on 
the greater curvature of the stomach, and a subtotal 
gastrectomy and gastroenterostomy were performed 
The histologic diagnosis was fibrolipoma of the stomach 
with ulceration 
Two roentgenograms 


Reversed Rotation of the Bowel. Review of the 
Literature and Report of an Unusual Case. Robert Orr 
Warthen, Isidore Lattman, and Charles Stanley White 
Am. J. Dis. Child. 83: 487-492, April 1952 

In reversed rotation of the bowel the transverse colon 
is dorsal to the superior mesenteric artery at the angle 
of its emergence from the aorta, and the duodenum 
passes ventral to both. Anomalies of the mesentery 
result, with volvulus as a frequent complication. The 
case reported here is the fifth in the literature (out of a 
total of 27 collected between 1916 and 1950) without a 
complicating volvulus and the third with partial duode- 
nal obstruction. Symptoms of intestinal obstruction 
appeared on the eleventh day of life and persisted until 
surgery was performed at eleven weeks of age. Pre 
operatively a radiologic examination revealed partial 
obstruction of the third part of the duodenum as well as 
an obstruction in the transverse colon. Blunt dissec- 
tion of adhesions in the duodenum and freeing of the 
colon from the angle between the superior mesenteric 
artery and aorta were all that was necessary to relieve 
the two obstructions 

A brief review of the literature is given and the previ- 
ously reported cases are tabulated 

One drawing Zac F. Enpress, M.D. 
Pontiac, Mich 


Roentgenologic Differential Diagnosis of Tumors of 
the Duodenal Bulb. R. Bauer and H. Hartweg. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 468-478, 
April 1952. (In German) 

Tumors of the duodenal bulb, benign or malignant, 
primary or metastatic, are rare. The authors describe 
their method of using spot films and compression to 
distinguish between intramural and mucosal tumors. 
It also helps to determine, provided the mucosa is in- 
tact, whether the lesion is benign or malignant. 

Among the cases reported and illustrated are a papil- 
loma, a myoma, and a fibroadenoma observed over a 
period of years and proved at operation to be benign. 
A submucous tuberculoma of the duodenal bulb is also 
described. This was diagnosed prior to autopsy on the 
basis of a round filling defect, smooth in contour and 
surrounded by a ring of increased density; this phe- 
nomenon increased with compression. The authors 
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explai due to a buckling of the mucosa toward 
the lu 4 metastatic melanoblastoma produced a 
crater-lik efect with a central ulceration which was 
too larg e attributed toan ulcer. 

Prola mucosa from the antrum and prolapsed 
polyps t be differentiated from tumors of the 
duode! b itself 

Sixte roentgenograms; 2 drawings 


Juttus HeyDEMANN, M.D 
Chicago, Ill 


Roentgen Diagnosis of the Papilla Minor Duodeni 


and Its Differential Diagnosis. \W Roeckerath 
Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 479-485, 
April 1942 In German ) 

The junction of the pars horizontalis and pars de 
scendens of the duodenum has been neglected in exami 


Paltrinieri de 
1942 
(Santormi 


nations of the gastrointestinal tract 
so-called Hakenrad phenomenon in 
iused by the papilla 
ulcer, neoplasms, and foreign bodies have 


differential diagnosis 


scribed the 
which 1 minor 
Duode na 
xcluded in the 
One roentgenogram; one drawing 

Juttus HEYDEMANN, M.D 


Chicago, Ill 


to be 


Functional Disease of the Colon. Roentgen Study 
Based on 200 Cases. Robert J. Gross, Oscar H. Cohen, 
und C. R. Weinberg J. M. Soc. New Jersey 49: 131 
135, April 1952 

A review of the literature having failed to reveal use 
ful criteria for the roentgen diagnosis of functional dis 
ease of the colon, the authors analyzed a series of 200 
consecutive cases of such disturbances in which barium 
enema studies had been made but disease 
had been found. Each case was evaluated with respect 
to the ordinary criteria utilized by radiologists. These 
included spasm, redundancy, emptying of the colon, 
haustration, ‘‘string sign,’’ position of the colon, and 
diameter of the colon in the sigmoid region when full 


no organi 


and after evacuation 

Of all the attributes evaluated, only redundancy of 
the colon and degree of emptying showed statistically 
valid correlation with functional bowel complaints 
Even here, however, the correlation was imperfect 
Not every patient with redundancy of the colon or poor 
emptying could be given a roentgen diagnosis of a 
functional disease 

Although it was not subjected to statistical evalua- 
tion, it was found that questioning the patient about the 
pain elicited by the enema was helpful in evaluating the 
findings. Frequently, patients with functional disease 
reported distress similar to their original complaints 

The authors conclude that roentgen findings should 
be interpreted in correlation with other clinical attri- 
butes and should not be used as the sole criterion for 
diagnosis of functional disease. The roentgenologist 
should always keep in mind that there are many pa- 
tients with redundancy of the loops of the colon and 
what appears to be spasm of the bowel who do not have 
any complaints and therefore do not have a functional 
disturbance 

One illustration; 3 tables. 


Lipomatosis of the Colon. H. Bastian. Fortschr. a. 
d. Geb. d. Réntgenstrahlen 76: 377-379, March 1952. 
In German) 
Although lipomas represent, next to polyps, the most 
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frequent form of benign intestinal tumors, they are not 
often reported in the 
for this may lie in the fact that in most cases they do not 
cause definite pathologic therefore 


medical literature The reason 


symptoms and are 


considered of relatively slight importance in the x-ray 
report 

The author presents the case of a 59-year-old woman 
who complained of constipation and abdominal pain 


R idiologic ally an ir- 


vident 


issociated with loss of weight 


regular colonic mucosal pattern w , especially 


in the region of the proximal third of the transverse 
colon. Tenderness was localized in this area In view 
of the radiologic findings, a diagnosis of inflammatory 
changes in the colon, especially the transverse portion, 


was made During operation the region of the hepatic 


flexure showed peculiar, well circumscribed thickening 
of the intestinal wall, which raised the suspicion of early 
carcinoma. Ileocecal resection was performed. Patho- 
logic examination showed numerous flat nodules from 
10 to 30 mm. in diameter, which represented lipomas 
between the muscular and mucosal coats 

The author concludes that in many cases a differ 


ential diagnosis between inflammatory processes and 


tumors cannot be conclusively made by radiologic 


examination. Especially in lipomatosis great diffi- 
culties may be encountered 

Five illustrations, including 3 roentgenograms 

Ernst A. Scumipt, M.D 
Denve r, Colo 

Pneumatosis of the Colon. 
Joan J. Lipsay, and A. I. Friedman 
1416-1417, April 19, 1952 

Pneumatosis intestinalis, or the intramural presence 
of gas within the intestinal tract, is said to be due toa 


Richard H. Marshak, 
J].A.M.A. 148: 


mucosal discontinuity in conjunction with increased in 
traluminal pressure. A large number of cases are associ 
ated with duodenal or gastric ulcer. Most instances of 
pneumatosis of the large bowel have been reported in 
the cecum in association with ulcers at the base of the 
appendix 

The gas appears to be forced into the bowel wall, 
either submucosally or subserosally, and dissects its 
way beneath the serosal layer, limited only by the 
peritoneal attachments. Occasionally it 
tween the layers of the peritoneum, to 
diaphragmatically. As the gas accumulates in the 
wall, it produces an invagination of the mucosal or 
muscular coats, with a reduction in the diameter of the 
lumen resulting in varying degrees of obstruction 

The symptoms of the primary condition may over- 
shadow those of the pneumatosis, so that the latter may 
be unrecognized except on the roentgenograms The 
symptoms usually are those of incomplete intestinal 
obstruction. On physical examination one may pal- 
pate a boggy tumor which changes in position from day 
today. Roentgenographically areas of increased trans 
lucency (filling defects) are between the lumen 
(outlined by the contrast medium) and the outer margin 
of the intestinal canal and may extend for variable dis 
tances along the bowel. The filling defects are usually 
inconstant and variable in size. The air shadows may 
extend on either side of the bowel silhouette, and the 
contrast medium may appear as a thin irregular stream 
in the mid-line of the colon 

In the absence of complete obstruction, treatment is 


passes be- 


lodge sub- 


seen 


conservative 


A case is reported in a 55-year-old woman following 
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sigmoidoscopy for rectal bleeding. A barium enema 
study revealed narrowing of the lumen from the sigmoid 
to the distal transverse colon and compression by huge 
intramural air pockets. The acute symptoms subsided 
after a week, but roentgen examination six months 
later still showed the air sacs compressing the lumen 
of the descending colon. The authors suggest trauma 
as a possible etiologic agent because of the sudden onset 
of the symptoms after the sigmoidoscopy 
Three roentgenograms. 
Mortimer R. Camret, M.D 
Brooklyn, N. Y 


Perforation of the Sigmoid Colon During Barium 
Enema. Report of a Case with Review of the Litera- 
ture, and Experimental Study of the Effect of Barium 
Sulfate Injected Intraperitoneally. LeRoy J. Klein- 
sasser and Harold Warshaw. Ann. Surg. 135: 560-565, 
April 1952 

The authors present a detailed case report of a 50- 
year-old white male who suffered a perforation of the 
sigmoid during the course of a barium enema study. 
This is said to be the first such case presented in the 
literature. The perforation occurred on the anterior 
surface of the sigmoid in a diseased and indurated area 
Microscopic study of the tissue removed at the time 
of surgery revealed acute fibrinopurulent changes of a 
non-specific nature. During the forty days after the 
perforation, repeated bouts of intestinal obstruction 
occurred, requiring operation three times. On the 
last occasion about 20 cm. of bowel was resected. Some 
of the adhesions were found to be so filled with barium 
as to be “almost frozen."” Recovery ensued and the 
patient was doing well two years later 

Barium, barium mixed with stool, and sterile stool 
were later injected intraperitoneally into dogs in an 
effort to determine their relative effects. The only 
deaths were in the animals receiving the barium-stool 
mixture, from which it was concluded that the presence 
of infective organisms was the sole cause of extreme 
peritoneal reaction and death. Neither barium alone 
nor sterile stool caused the severe adhesions found in 
human beings. 

One roentgenogram; 1 photograph; 1 photomicro- 
graph. Jor B. Scruccs, M.D. 

University of Arkansas 


Death Following a Barium Enema in a Child with 
Hirschsprung’s Disease. A. Jolleys. Brit. M. J. 1: 
692-693, March 29, 1952. 

A boy aged 3 years and 10 months was given an 
enema of 4 pints (2.3 liters) of barium emulsion. The 
films showed the typical appearance of Hirschsprung’s 
disease with a short aganglionic segment. An attempt 
was made to siphon back the emulsion without result, 
and on return to the ward it was noticed that the 
child's condition was unsatisfactory. He was cold, 
collapsed, and sweating. In an effort to retrieve the 
enema emulsion, a soap enema of 1-1/2 pints (850 ml.) 
was introduced, but this too was retained. Vomiting 
began, and seven hours later the child lapsed into coma, 
became cyanosed, and began to have generalized con- 
vulsions. Death occurred twenty hours after the enema 
had been given. Permission for necropsy could not be 
obtained, but it seems probable that death was due to 


water intoxication 
The danger of water intoxication must be remembered 


February 1953 


when enemas are given to children with megacolon. 
The volume of enema fluid must be limited, and «¢ very 
effort made to retrieve it Hiatt (Ann. Surg. 133: 313, 
1951) suggests using isotonic salt solution, which, if 
absorbed, will not tend to cause cerebral edema: but 
an increase in the circulating blood volume will result, 
which could conceivably produce pulmonary edema 
He suggests that the fluid could be made hypertonic by 
adding some innocuous non-diffusible substance, say 
7 per cent gelatin 

The symptoms of water intoxication are due to in- 
crease in interstitial and intracellular fluid. Treatment 
of an established case should aim at causing a shift of 
this fluid back into the circulatory system. The treat- 
ment recommended is the transfusion of hypertonic 
saline. The amount of sodium ion that is needed can 
be calculated if the volume of absorbed water is known 

Bert H. MALoner, M.D 

Brunswick, Ga 


Roentgenologic Findings Accompanying Carcinoma 
of the Pancreas. John W. Beeler and B. R. Kirklin 
Am. J. Roentgenol. 67: 576-584, April 1952 

This study of the roentgenologic findings in 167 
proved cases of carcinoma of the pancreas at the Mayo 
Clinic was prompted primarily by recent encouraging 
reports concerning the results of radical pancreato- 
duodenectomy for this condition. The value of roent 
gen examination of the stomach and duodenum in pan- 
creatic carcinoma is emphasized by the high percentage 
of positive findings revealed in this series, namely, in 70 
of 167 cases (41.9 per cent). Of particular interest is 
the fact that positive roentgen findings were obtained 
in 8 of 9 patients whose lesions were early enough to 
allow radical pancreatoduodenectomy 

It is well known that the mass of pancreatic carci 
noma is responsible for certain roentgenologic findings 
in the stomach and duodenum, but it is less widely 
known that actual invasion of these organs plays as 
important a part in the production of a positive picture 
Deformity of the stomach and especially of the duo- 
denum was the most frequent finding in the authors’ 
cases. The defect usually appeared on the concave 
aspect of the first or second part of the duodenal loop, 
and the irregularity usually was localized to a small 
segment. In only 8 cases (16 per cent) was the ‘‘typi- 
cal” widening of the duodenal loop seen, and the 
authors believe that this is not a frequent finding 

Small operable lesions of the head of the pancreas 
were found to give positive roentgenologic findings 
just as often as the large and frequently inoperable 
ones. When the head of the pancreas is the site of 
tumor, the close proximity of the duodenum leads to 
invasion or pressure deformities much more readily 
than when the lesion is in the body or tail 

A malignant growth in the head of the pancreas with 
invasion of the first portion of the duodenum may pro- 
duce a roentgenologic picture which simulates that of 
duodenal ulcer, and costly delay in making the correct 
diagnosis may result. Associated duodenal ulcer and 
carcinoma of the pancreas were found in only 7.2 per 
cent of the authors’ series, and they believe this inci- 
dence of coexistence is not significant. 

Although the exact pathologic diagnosis was not 
made in many instances in the 70 cases of this series 
recognized roentgenologically, some abnormality rela- 
ted to the stomach and duodenum was indicated, and 
the findings were considered to be satisfactory and of a 
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positive ir Since lesions of the ampulla of Vater, 
of the he )f the pancreas, and of the duodenum near 
the bilia ipilla all may arise within 0.5 cm. of each 
other, roentgenologic differential diagnosis frequently 
may be possible. The fact that a precise pathologic 
diagnosi nnot be made in all cases should not dis 
courage ise of roentgen examination, however, for 
the presen of a lesion can at least be recognized, its 
location can be noted, and the surgeon thus can be 
given valuable aid in est iblishing a preoperative diag- 
nosis 

The authors have emphasized that the radiologist 


may offer the greatest help in those cases in which the 
tumors so small that they cannot be palpated and 
dependence has to be placed on indirect roentgenologic 
signs. It is in this early pre-icteric stage of the disease 
that the carcinoma may be amenable to radical surgical 
procedure, offering the patient a hope for survival 
Seven roentgenograms; 3 tables 
J. FRANKLIN WALKER, M.D 
VA Hospital, Altanta, Ga 


Contribution to the Roentgen Diagnosis of Cirrhosis 
of the Liver. Calcified Thrombosis of the Splenic Vein. 
G. Dornuf. Fortschr. a. d. Geb. d. Réntgenstrahlen 
76: 402-403, March 1952. (In German) 

Thirty-eight years before his hospitalization at the 
age of 74, a patient had been given the diagnosis of 
“cirrhosis of the liver with caput medusae”’ and had been 
told that the prognosis was very grave. At that time 
roentgenography had shown almost complete calcifi 
cation of the spleen, a network of calcifications in the 
liver, and numerous calcareous deposits in the region of 
the portal vein and esophageal veins. During the long 
interval following this diagnosis there had been occa- 
sional attacks of pain in the upper portion of the abdo 
men but the patient had been able to work continuously 
as a bricklayer. He admitted ample intake of alcoholic 
beverages in the meantime. On examination the liver 
was found to be enlarged and tender. Esophageal 
varices present Caput medusae persisted 
Radiologically numerous calcifications were seen in the 
region of the spleen, in the course of the splenic vein, 
the liver, and the root of the portal vein. 

Clinically this is a rare case of calcified thrombosis of 
the splenic vein with calcified infarct of the spleen and 
hypertrophic cirrhosis of the liver. Of special interest 
is the long course of the disease, contradicting the origi- 
nal gloomy prognosis. 

Two roentgenograms. 


were 


Ernst A. Scumipt, M.D. 
Denver, Colo. 


Value of Peroperative Manometric and Roentgeno- 
graphic Examination in the Diagnosis of Pathologic 
Changes and Functional Disturbances of the Biliary 
Tract. P. Mallet-Guy. Surg., Gynec. & Obst. 94: 
385-393, April 1952. 

The author has devised a systematic manometric and 
cholangiographic technic which permits the discovery 
during operation, i.e., peroperatively, of many of the 
complications associated with surgery for disease of the 
biliary tract. The procedure consists in a manometric 
hyperpressure test following injection of an isotonic 
saline solution into the gallbladder or common duct, 
plus cholangiography. Half of the circumference of 
the cystic duct is cut and a bent cannula is inserted into 
the common bile duct. The manometric tests are done 
first and may show (1) a tracing that regularly sta- 
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bilizes at 10 to 12 cm. of water, which indicates a normal 
biliary passage (normal range 8 to 14 cm. of water 

(2) a tracing below 7 cm. of water, which suggests the 
existence of hypotonia of the sphincter of Oddi; or (3 
a tracing stabilized at a high level, indicative of an 
obstruction. The cholangiographic examination is then 
performed. The first film is taken after an injection of 
10 c.c. of iodized oil and a second after three minutes, 
1 third, if need be, three minutes later without 
If there has been no source of error, the 
will with 


with ; 
reinjection 
different manometric 
roentgenographic images typical of a biliary 
passage, of an obvious hypotonia of the sphincter of Oddi 
and of the common bile duct, or an obstruction, such 


results correspond 


normal 


as a small unrecognized stone in the common duct, a 
relative compression by chronic pancreatitis, or disease 
of the sphincter of Oddi, either a simple hypertonia or a 
fibrous narrowing 

The procedure is very useful during reoperation for 
complications following cholecystectomy. Under these 
circumstances, it is enough to search for the stump with 
out further dissection and then to place a cannula in the 
common duct. This gives immediate information as 
to the anatomical and functional state of the duct, and 
an exploratory operation will often be avoided, particu- 
larly if the recurrence of pain is caused only by dys- 
tonia of the sphincter. When the clinical and operative 
findings have led to a definite diagnosis of stones in the 
common duct, manometric and roentgenographic ex- 
aminations are performed only after choledochotomy, 
after the stones have been removed and the common 
duct freed. In this way, it may be possible to show 
that no other obstruction remains and, after removal of 
the drain, that no fistula or recurrence will take place 

The examination may be made through the gallblad- 
der whenever a cholecystectomy does not appear justi 
fied, as (1) when there is a tumor occluding the common 
duct; (2) when jaundice is present, the cause of which 
is not found by surgical exploration; (3) when a syn- 
drome of static gallbladder is present. Usually, the 
pressure in the gallbladder is about 18 cm. of water 
In hypotonia of the biliary ducts, this figure may fall 
to as low , or even below zero. Cholangiogra 
phy shows a flaccid gallbladder which does not evacuate 
its contents and a passive aspect of the common duct; 
the sphincter remains open. Idiopathic disease of the 
sphincter of Oddi is recognized by cholangiography, as 
puncture of the gallbladder does not often iny 
definite manometric information. On the other hand, 
disease of the cystic duct can be distinguished by suc 
cessively ascending curves, stabilizing at 30 cm. of 
water and often higher. 

Eighteen roentgenograms, with manometric tracings 

Mortimer R. Camret, M.D 
Brooklyn, N. Y 


as 5cm 


give 


Value and Limitations of X-Ray Examination in 
Assessing Disease of the Gall-Bladder. Stanley 
Goulston. M. J. Australia 1: 323-325, March 8, 1952. 

The pharmacology, physiology, and radiographic 
applications of ‘‘Pheniodol,” or ‘“Priodax,” are re- 
viewed. The absorption of this medium is maximal at 
eight to nine hours in a fasting animal or if the common 
bile duct is tied; during a meal, however, or when 
assisted by the presence of bile salts, the maximum 
absorption occurs in three to four hours. Priodax is 
excreted by the liver into the biliary channels and 
thence into the intestine, where it is mostly reabsorbed 
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into the portal circulation, being excreted mainly by the — creatitis. The dyspepsia and fatty diarrhea in these 
kidneys. In man, after five days, 61 to 81 per cent is cases are often combined with a high blood imylase 


eliminated via the urine and 7 to 33 per cent via the 
feces. In the absence of severe renal disease, there is 
therefore no risk in repeating the dose in one to three 
days, or in giving a double dose. The medium is par 
tially absorbed by the mucosa of the gallbladder. Ab 
sorption is increased in acute experimental cholecys 
titis, and this probably is a factor in the poor visualiza 
tion of the inflamed gallbladder 

rhe ability of the gallbladder to concentrate Priodax 
efficiently depends upon adequate absorption, a nor 
mally functioning liver, a patent cystic duct, a closed 
sphincter of Oddi with good tonus in the biliary system, 
and a normally functioning gallbladder rhe ability of 
the gallbladder to empty itself when fats enter the 
duodenum depends upon patency of the cystic duct and 
the common bile duct and relaxation of the sphincter 
mechanism 

Physiologic stasis, with non-filling, may result if little 
or no fat has been eaten for two to three days prior to 
cholecystography. It would seem rational, therefore, to 
give a meal containing fat prior to administration of the 
medium In all cases of non-filling, the test should be 
repeated one to five days later. If the patient is obese 
or heavily built, consideration should be given to the 
double dose technic 

Slow emptying of the gallbladder does not necessarily 
mean disease. Failure to contract may be due to gall 
bladder disease, but this is not in itself conclusive, 
as there is a wide range of normal emptying rate 

It is estimated that 10 per cent of gallstones are radio- 
paque. Therefore, a plain x-ray examination of the 
abdomen should precede cholecystography. Approxi 
mately 50 per cent of stones can be visualized by 
cholecystography, and their identification is always 
indicative of gallbladder disease. A normal cholecysto 
gram, however, does not exclude disease of the gallblad- 
der. In 5 to 10 per cent of cases a normal cholecysto 
gram is obtained when distinct gallbladder disease is 
Further, some 30 to 40 per cent of gallstones 
Nevertheless, the 


present 
will not be revealed by radiography 

accuracy of the test is of a high order 

I. Mescuan, M.D 

University of Arkansas 


Value and Limitations of X-Ray Examination in 
Assessing Disease of the Gall-Bladder. Kenneth W. 
Starr. M. J. Australia 1: 325-326, March 8, 1952. 

This author discusses the problem of gallbladder dis- 
ease from the surgeon's point of view. He divides all 
cases into two large groups: those in which gallstones 
are present and those in which no gallstones are demon- 
strable. 

When gallstones are present, the occurrence of colic, 
the fear of obstruction of the common bile duct, and the 
dread of cancer of the gallbladder present strong argu- 
ments for operation. When no gallstones are demon- 
strable, there is a further subdivision into three groups: 

(1) The liver may fail to excrete the medium, thus 
vitiating the radiologic test. This is true not only in 
obvious jaundice but also in subclinical jaundice, of 
which the only manifestations may be a trace of urinary 
bile and a raised blood bilirubin content. 

(2) The gallbladder may not concentrate the medium. 
Poor filling of the gallbladder may be encountered, for 
example, in association with subacute or chronic pan- 


level, and mere cholecystectomy fails to relieve the 
symptoms of the associated pancreatic dysfunction 
Also in this group are those cases in which a gallstone is 
eroding or has eroded into the duodeinum or elsewhere 
in the gastrointestinal tract 
(3) The medium may concentrate well in spite of gall 
bladder disease causing symptoms. Colic may occur in a 
phrygian cap loculation or as a result of a papilloma or 
frank carcinoma in the infundibulum of the gallbladder 
The author emphasizes that cholecystography is but 
one feature in a complex of symptoms and signs which 
require accurate evaluation before treatme nt 1s under- 
taken I. Mescuan, M.D 
University of Arkansas 


Comparative Evaluation of a New Oral Cholecysto- 
graphic Agent (Telepaque) with Priodax. A Prelimi- 
nary Report. Jerome L. Marks and James A. Schelble 
Wisconsin M. J. 51: 171-172, February 1952 

Fifty patients suspected of having gallbladder disease 
had two cholecystographic examinations under the same 
conditions at intervals of three to five days, in the one 
instance with Telepaque and in the other with Priodax 
In one-half of the patients Priodax was the first drug 
employed, and in the other half Telepaque. The dose 
of each agent was 3 gm., orally, following the standard 
fat-free meal in the evening prior to the roentgen 
examination. The roentgenograms were taken four 
teen hours after the administration of the medium. 
Films were also obtained after a fatty meal 

The two agents gave equal results in 34 of the 0 
patients examined. In the remaining 16, Telepaque 
afforded superior visualization in 13, and Priodax in 3 
Unfavorable toxic manifestations from either agent 
occurred in less than 20 per cent of the patients and 
were very mild in nature. It is significant that a nor- 
mal visualization was obtained with Telepaque in 2 
patients with non-visualization with Priodax, while in 
another patient in whom the Priodax examination was 
not diagnostic, cholelithiasis was demonstrated by 
Telepaque. All the remaining differences were in the 
degree of cholecystographic intensity and did not alter 
the diagnosis. I. Mescuan, M.D 

University of Arkansas 


Choledochostomy with Cholangiography. A Review 
of 50 Cases. Meyer Corff, Simon Berger, and J 
Gershon-Cohen. Surg., Gynec. & Obst. 94: 394-400, 
April 1952. 

The authors review a series of 50 cases in which 
choledochostomy was done, in which 79 cholangiograms 
were obtained. The indications for exploring the com- 
mon bile duct were (1) a history of jaundice, (2) marked 
dilatation of the common bile duct, (3) a gallbladder full 
of small stones some of which might easily enter the 
common duct, (4) palpable stones in the common duct, 
(5) unexplained biliary symptoms, (6) incidental roent- 
gen demonstration of stones in the common duct when 
the gallbladder had been previously removed. In 48 
per cent of the series stones were found in the common 
duct. 

Hicken's classification of cholangiograms (Arch. Surg 
60: 1102, 1950. Abst. in Radiology 56: 776, 1951) is 
quoted. Immediate cholangiograms include (1) the 
scout cholangiogram, for which the gallbladder is 
aspirated of all its bile and 40 to 50 c.c. of Diodrast ts 
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injected ») the choledochogram, for which the 
Diodrast cted via the common duct, and the cystic 
duct is e1 lamped or divided; (3) utilization of the 
cystic d stump. Completion cholangiograms are 
done after the common duct has been opened, (1) by 
injecting f Diodrast through a T-tube in the common 
duct at t id of the operation or (2) by ampullary 
(retrograde) injection in cases in which the duodenum 
has been opened and the stones removed from the lower 
end of the common duct by dividing the ampulla. The 


authors believe that, w hen the gallbladder is to be re- 
suse of stones, the most logical method is the 
f a contrast substance through the cystic 


moved be« 
injection 0 
stump before the common duct is opened 

One of the most frequent operative problems after 
cholecystectomy is the presence of retained stone in the 
common duct. This complication may result from a 
stone moving down from the hepatic radicles after 
exploration. It is commonly due to failure to explore 
the common duct or to incomplete exploration. In the 
interest of reducing the incidence of retained stone, the 
following suggestions are made: (1) routine exploration 
of the common duct on the suspicion of stone, (2) 
palpation of the common duct from the left side of the 
operating table, (3) more frequent use of the lithophone, 
an instrument for amplifying the sound of a metal 
probe against a stone, (4) the routine use of immediate 
cholangiography in the operating room on the slightest 
indication, (5) routine use of completion cholangi 
ography for check-up after choledochostomy 

Five roentgenograms 

Mortimer R. Camret, M.D 
Brooklyn, N. Y 


Pneumocholecystitis. Report of a Case. William 
G. Abel and Louis M. Rousselot. New England J. 
Med. 246: 662-663, April 24, 1952 

Gas may gain access to the biliary tree as a result of 
a fistulous communication between the gallbladder or 
bile ducts and a portion of the gastrointestinal tract, 
incompetence of the sphincter of Oddi, or infection by 
gas-forming organisms 

The authors report the case of a 44-year-old woman in 
whom a diagnosis of pneumocholecystitis was made 
She had had right upper quadrant pain, vomiting, fever, 
and anorexia for six days. A large palpable mass was 
present in the right upper quadrant. There was a 
leukocytosis of 19,800. Films revealed elevation of the 
right diaphragm with a small amount of pleural effusion 
and a gas pocket with fluid levels in the right upper 
quadrant. A gastrointestinal series was negative. At 
surgery an acutely inflamed, distended gallbladder was 
found, with a localized pericholic abscess, obliteration 
of the cystic duct, and numerous small bilirubin stones. 
The postoperative course was uneventful. Cultures of 
the gallbladder contents revealed no organisms. 

Two roentgenograms. BERTRAM LEVIN, M.D. 

Minneapolis, Minn. 


Multiple Diverticula of the Gall-Bladder. N. A. 
Lawler. J. Faculty Radiologists 3: 275-280, April 
1952 

A case of multiple diverticula of the gallbladder diag- 
nosed preoperatively by radiography is presented. 
Good concentration of medium was obtained with single- 
dose technic. Numerous opacities measuring 1 to 5 
mm. in diameter were seen at the margin of the gall- 
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bladder shadow. The gallbladder was removed, and 
roentgenograms made with the specimen filled with 
Lipiodol showed well the thickened walls and numerous 
diverticula 

On microscopic study the diverticula were seen to be 
due to penetration of the muscle layer by glands and 
ducts of glands—the so-called Rokitansky-Aschoff 
sinuses. Some of these invasions were particularly deep 
and flask-shaped 

The pertinent literature is reviewed 

Three roentgenograms; 2 photomicrographs l 
photograph THomaAS F. Utricu, M.D 

The Henry Ford Hospital 


Floating Gall Stones. ReportofaCase. W. Wilkie 
South African M. J. 26: 357, April 26, 1952 

Samples of bile collected by duodenal intubation do 
not mix but form layers—the most concentrated bile 
forming the bottom layer 
float will do so in that layer in which the density most 


Gallstones light enough to 


nearly equals their own 

Floating gallstones have been recognized rather fre- 
quently since they were first described by Eliaz in 1931 
The author reports a unique case, however, in which a 
double layer of calculi was discovered floating in the 
contrast-filled gallbladder. It is noted that without an 
erect view the calculi in this case would have been 
The present rather widely accepted use of this 
view in cholecystography bespeaks its value 

Two roentgenograms. JOHN F. Rresser, M.D 

Springfield, Ohio 


missed 
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Giant-Cell Tumor of Bone. Marcus J. Stewart and 
T. R. Richardson. J. Bone & Joint Surg. 34-A: 372 
386, April 1952 

Progressive osteoclastomas or true giant-cell tumors 
are rare, occurring with about the same frequency as 
solitary bone cysts, with which they probably have a 
common origin. Forty-one cases were found in the 
records of the Campbell Clinic (Memphis, Tenn.) in a 
twenty-year period 

Most giant-cell tumors occur in early adult life, the 
highest incidence being in the third decade rhey are 
neoplasms and will recur at sites of incomplete removal 
They may undergo malignant change. 
mon locations are the distal end of the femur, proximal 
end of the tibia, distal portion of the radius, the proxi- 
mal portion of the humerus. The history is usually 
that of pain followed by swelling of the area involved, 
though pathologic fracture or effusion into an adjoining 
joint may be the first symptom. Physical examination 
reveals tenderness and swelling. ‘‘Eggshell”’ 
may be noted on palpation. 

The roentgenographic appearance is that of a circum- 
scribed osteolytic process eccentrically placed in the 
region of the epiphysis of a long bone 
bony cortex is thinned and expanded by the tumor and 
may be broken. Trabeculations or ridges dividing the 
mass into compartments are frequently present 
Roentgenographic differentiation of giant-cell tumor 
from osteolytic osteogenic sarcoma, solitary myeloma, 
enchondroma, benign chondroblastoma, so-called giant- 
cell variants, and cystic lesions of hyperparathyroidism 
is often difficult. Rapidly growing bone cysts may 
resemble giant-cell tumors very closely 
At operation giant-cell tumors show a gray to reddish 


The most com- 


cracking 


rhe overlying 








314 ARSTRACTS OF CURRENT LITERATURE 


brown cut surface hey contain soft, friable material 


and hemorrhagic areas. Microscopic examination re 
veals a network of round and spindle-shaped stromal 
cells, with giant cells apparently growing without sup 
port in spaces filled with blood. In the opinion of the 
authors, there is only one specific entity which can be 
called giant-cell tumor They feel that the so-called 
“giant-cell variants” are either giant-cell tumors modi 
fied by treatment or entirely different entities 

While giant-cell tumors are generally considered 
benign, a small number of patients die of metastases 
In these, the stroma of the metastatic lesions has the 
appearance of anaplastic sarcoma A system of grad 
ing of giant-cell tumors based on the appearance of the 
stromal cells has been suggested by Jaffe, Lichtenstein, 
and Portis (Arch. Path. 30: 993, 1940). Grade I, with 
stromal cells uniform in size and shape, is the typical 
benign tumor. Grade II, showing a few bizarre mitoti 
figures and variations in the stromal cells, though still 
benign, is more likely to recur or undergo malignant 
change Grade IIL is frankly malignant 

In the opinion of the authors, the treatment of choice 
for giant-cell tumors is resection of the involved portion 
of bone where practical Where resection is not feas 
ible, they recommend thorough curettage, with or with 
out cauterization, followed by filling of the cavity by 
multiple bone grafts or chips. It is felt that radiation 
therapy should be reserved for lesions which are ina 
cessible to surgery The reasons given for this are 
(1) the possible increased danger of sarcomatous change 
following radiation; (2) the danger present in treating 
a lesion on a presumptive diagnosis, without adequate 
biopsy; (3) the greater delay in bone repair after radia 
tion therapy in contrast to curettage 

The results in 34 cases treated surgically are pre 
sented. Of these, 11 appeared to be cured after five 
years, 9 were progressing toward cure, 9 showed recur 
rences, and 5 were not followed. From a study of this 
series the authors conclude that the presence or absence 
of broken cortex and the duration of symptoms were of 
no prognostic significance in regard to likelihood of 
recurrence. They consider grading on the basis of the 
appearance of the stromal cells as of questionable value 
in predicting recurrence, though Grades II and III 
furnish categories which may be used by the patholo 
gist to indicate the degree of his suspicion of the tumor. 
The number and size of the giant cells, together with 
the number of nuclei per cell, furnish the best basis for 
prognosis. Tumors containing a relatively large num- 
ber of giant cells per high-power field and containing 
smaller giant cells with relatively few nuclei show a 
greater tendency to recur or become malignant. 

Ten roentgenograms; 5 photomicrographs; 4 tables 

RICHARD P. Storrs, M.D 
Syracuse, N. Y 


Solitary Unicameral Bone Cyst: A Follow-Up Study 
of Thirty-One Cases with Proven Pathological Diag- 
noses. Jacob J. Graham. Bull. Hosp. Joint Dis. 13: 
106-130, April 1952. 

The author collected from the records of the Hospital 
of Joint Diseases (New York), over a twenty-five year 
period, 31 cases of solitary unicameral bone cyst with 
adequate follow-up study. 

A unicameral bone cyst is a large fluid-filled cavity 
located within the bone shaft, delimited by a thin and 
expanded cortex, and lined by a thin membrane of con 
nective tissue. The majority of these cysts appear in 


I 1953 
the proximal portions of the humerus and ir, in 
childhood or adolescence. Males predomina 

rhe roentgenogram is typical if the site and age are 
taken into consideration The cyst abut mn” or lies 
near the epiphyseal plate Irregular tral tions 
ire seen, representing ridges on the medullary race 
of the cortex here are no actual septa lid is 
found within the cyst at operation Periost new 


bone is present only at points of infraction 
Clinically, a pathological fracture is usually the first 


sign of the presence of a cyst Fractures are said to 
hasten healing According to Jaffe and Lichtenstein 
Arch. Surg. 44: 1004, 1942 Abst. in Radiology 39: 
755, 1942), if the cyst extends to the immediate vic inity 
of the epiphyseal plate, it is potentially activ If the 
cyst has moved away from the plate, it is ina itent”’ 
phase 

In the series reported here, criteria for cure or recur 
rence were based on x-ray findings, since clinically these 
lesions are frequently silent Cure was indicated by 


the finding of bony trabeculae obliterating 
cavity. In 13 of the cases (42 per cent) there were one 
or more recurrences In no case did fractur iuse 


spontaneous healing 


lreatment consisted of | curettage vith insertion 
of bone chips, (2) curettage with insertion of a single 
bone graft, (3) chemical cauterization plus bone hips 
or a graft, (4) curettage alone, and (5) irradiation (with 
no effect) prior to surgery With this small series no 
definite conclusions as to the treatment of choice is pos 
sible here was a greater tendency to recurrence in 


lesions classified as being in the active phase 
Seventeen roentgenograms | photomicrograph; 1 
photograph; 5 tables LAWRENCE A. Davis, M.D 
University of Louisville 


Solitary Bone Cyst in the Humeral Mid-Shaft at Age 


Five Years. Martin L. Beller gull. Hosp. Joint Dis 
13: 212-216, April 1952 

The pathogenesis of solitary benign unicameral bone 
cyst has been the subject of much discussion rhe 


ction 


proximal humerus and femur are sites of predi 
The lesion may occasionally be detected on routine 
chest examination, but pain from a pathological frac 
ture more commonly leads to its discovery 
logically the cortex is thin and slightly ridged by the 
smooth connective tissue lining of the cyst Most 
authors stress the close proximity of the solitary bone 
cyst to the epiphyseal plate in the young child Later 
growth results in migration of the cyst to the mid-shaft 

The author reports the case of a child of five who had 
persistent pain in the mid-portion of the right arm fol 


lowing a fall. Radiographic examination revealed a 
benign bone cyst of walnut size in an unusual site, the 
middle third of the right humerus, and an associated 
pathological infraction at the lateral cortex with peri 
osteal reaction. The diagnosis was confirmed at opera 
tion 

An intra-uterine origin of the cyst is hypothesized te 
explain its presence in the mid-shaft at so early an age 

One roentgenogram Tuomas S. Lone, M.D 
University of Louisville 

Infantile Cortical Hyperostosis. W. J. Matheson 
and Mary Markham. Brit. M. J. 1: 742-744, April 5, 
1952. ; 

Two cases of infantile cortical hyperostosis are pre 
sented, showing two of the three salient features of the 
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irritability and “cortical” thickening 


spas 
y- he ther was there swelling of the soft tis 
sues nt, however, was not seen until three 
mont mset of symptoms. The other infant 
was f presumed that the facial swellings 
pass d. One of the children died of second 
ary to which these patients appear prone 
The « therefore not invariably benign, and the 
author that cases of infantile cortical hyper 
ostosis he excluded from the hospital unles 
heir on is strongly indicated 

The ws also suggest that the bony changes are 
dependent diminution in the blood supply to the 
bone, d timal thickening, and that the disease is 
not primarily one of bone 

Two roentgenogram | photograph; | photomicro 
grapr 


Osteosclerotic Syndrome and Overdosage of Vita- 
mins A and D. (. Frontali. Schweiz. med. Wehn 
schr. 82: 450-433, April 12, 1952. (in French) 

A female child was first seen at the age of ten months 
with fever, cough, weight loss, hepatosplenomegaly, a 
strongly positive tuberculin reaction, enlarged tracheo 
bronchial nodes, and diffuse miliary pulmonary densi 
ties A diagnosis of acute miliary tuberculosis was 
made, and treatment was instituted with Streptomycin, 
300 mg. per day intramuscularly, and increased daily 
dosage of vitamins A and D. Reduced erythropoietic 
activity led to development of anemia, which was fol 
In the 
fourth month of treatment tibial marrow puncture was 


lowed by means of serial bone marrow studies 


found to be more difficult rhe miliary tuberculosis 
was controlled and five blood transfusions were given 
At home the dosage of vitamin A was still further in 
creased, to 150,000 international units every other dav 

At the age of four the child's head seemed enlarged, 
with osseous prominence of the external orbital contour 
ind ocular convergence, without other neurologic symp 
toms A chest roentgenogram revealed miliary calcific 
densities, indicating healed miliary tuberculosis, and, in 
addition, a remarkabk opacity of the ribs and of both 


clavicles and humeri Further roentgenographic 
studies revealed cranial thickening, especially of the 
base, and increased opacity of the vertebrae, pelvic 
bones, and of the diaphyseal portions of the long bones 
The osteosclerotic process was clearly delineated at the 
metaphyses, thus differentiating the process from the 
osteopetrosis of Albers-Schénberg, which obliterates the 
delineation of the epiphyseal plate. The epiphyseal 
nuclei of the hands and feet were dense centrally with 
a more radiolucent appearance peripherally 

For comparison, the case of a twelve-year-old girl with 
true osteopetrosis is presented. At the age of five years 
the left tibia and fibula were fractured as a result of 
minimal trauma. Roentgenographic studies revealed a 
thickening of the cranial bones in the orbital region and 
in the base. The long bones presented opacity with 
reduction of the medullary canal and involvement of 
the juxta-epiphyseal cartilage. The superior and in- 
ferior plates of the vertebral bodies were dense, the re- 
mainder of these structures showing a more translucent 
appearance. Thus, true osteopetrosis involves regions 
of bone growth. Coxa vara, with infractions of the 
femoral neck, and dense humeral heads were noted 
There was fracture of the inferior third of the left femur 
with insufficient callus formation. Tibial and radial 
fractures were also discovered 
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Reduction of dosage of vitamin A in the first case led 
to the development of normal bone structure as shown 
roentgenographically. Lack of 
hypercalcuria seemed to absolve 


hypercalcemia and 
vitamin D as con 
tributing to the condition 
Kight roentgenogram | photograph 
CHARLES Nice, M.D 
University of Minnesota 


Regarding the So-called ‘‘Milkman Syndrome”’ in 
Early Infancy. H.W. Kirchhoff 


Fortschr. a. d. Geb 


d. Réntgenstrahlen 76: 90-96, January 1942 In 
(serman 

rhe author reports 4 cases of the so-called Milkman 
syndrome occurring in infants between eight and fifteen 


weeks of age, presenting symptoms of bronchial pneu 


monia and acute gastrointestinal disturbance 1SSO 
ciated with rickets The areas most frequently affected 
were the pelvis, fermoral heads, proximal! ends of the 


humerus and tibia, and the rib Prerequisite 


diagnosis are generalized disease of the skeletal system 


ind local weakness in the special regions involved 
Some authors believe that an unknown factor related to 
the endocrine system, vitamin intake, or metabolism 
may be an underlying cause 

X-ray examination shows more or le translucency in 


the bones, thinning of the cortex, and coarsening of the 


bone structures [here are poorly defined 


endosteal 
borders and rarefaction of the epiphyses The chara 
teristic rib changes are broadening just lateral to the 
chrondral junction and a spindle type of broadening of 
the shaft at about the posterior axillary line (relatively 
weak point The area of involvement measures be 


tween {.2 and 1.6 cm. in length, with irregular splitting 
ind a steplike pattern to the zone of decreased density 
Fractures commonly occur, often following relatively 
slight trauma 
when the fragments are separated, contributes to the 


Hemorrhage into the callus, especially 


enlargement of the area involved 
All of the author's cases have responded to vitamin 
D, with healing of the fractures and return to normal of 
the zones of decreased density, the general bone struc- 
ture, and blood calcium and phosphorus levels 
Seven roentgenograms E. W. SpackmMan, M.D 
Fort Worth, Texas 


Roentgen Picture and Roentgen Therapy of Alkapto- 
nuric Arthrosis (Contribution to the Etiology). M 
Péschl. Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 
97-101, January 1952. (In German 

Clinically the joint changes in alkaptonuria r 
semble those of osteoarthritis and become progressively 
worse as the patient grows older. Major areas of 
involvement are the shoulder, knee, hip, and spine 
X-ray examination shows cartilage destruction par 
ticularly of the intervertebral disks, and a shorten 
ing of the body stature may result. Calcification may 
be present in the cartilages and ligaments 
ure of sclerotic change is also demonstrable, with areas 


Some meas 


of sclerosis in the bone ends and deformities about the 
articular surfaces. Calcified free bodies are not found 
in the joint spaces, but occasionally about the joint 
periphery. In many instances clinical symptoms are 
relatively mild in spite of rather extensive involvement 
shown roentgenologically 

The author recommends limitation of protein intake, 
heavy dosage of vitamin C, and roentgen treatment to 
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painful joints (especially knee and sacroiliac). He 
gives 80 r surface dose, gradually increasing to 200 r, 
every few days for six treatments (180 kv.p., 0.5 mm 
copper filter, 50 cm. distance, 9 X 12-cm. field 
Fairly good results in the relief of pain are reported 
Five roentgenograms FE. W. Spackman, M.D 
Fort Worth, Texas 


Sarcoidosis Associated with Polyarthritis. Martin 
W. Davis and Richard Q. Crotty. Ann. Int. Med. 36: 
1098-1106, April 1952 

The case of a 24-vear-old white female with general 
ized sarcoidosis associated with a rheumatoid type of 
arthritis is reported, and the few examples of this asso 
ciation previously recorded are cited. Sarcoidosis was 
manifested in the authors’ patient by the typical skin 
lesions with a sarcoid picture on biopsy, pulmonary 
infiltration and hilar adenopathy demonstrable roent 
genologically, small cystic areas in some of the bones of 
the feet, and elevation of the serum proteins with re 
versal of the normal albumin/globulin ratio rhe 
arthritis was manifested by subjective and objective 
changes in the joints, including swelling, tenderness, and 
limitation of motion. Roentgenograms revealed nar 
rowing of the joint space with some roughening of the 
articular surfaces rhe bones adjacent to the involved 
joints did not show the cystic changes of sarcoidosis, 
and involvement of the bone marrow by sarcoidosis was 
not demonstrated by aspiration biopsy of the sternum 
Biopsy of a juxta-articular nodule showed it to be 
rheumatic rhe patient had at one time a mild toxemia 
with a low-grade fever, elevated sedimentation rate, 
and a hypochromic anemia There was a persistent 
coarse systolic murmur at the apex 

Arthritis might conceivably arise in conjunction with 
sarcoidosis by at least five different mechanisms is 
an extension to the joint from sarcoid involvement of 
the bones, as a primary involvement of the synovia by 
a sarcoid process, as part of the general toxemia of the 
sarcoidosis, as a separate condition due to the same 
etiologic agent as the sarcoid, or as an entirely unrelated 
condition. The most likely explanation of the case re 
ported is the simultaneous occurrence of two separate 
diseases 

All of the 4 previously reported cases differed from 
the one presented in many respects 

Two roentgenograms; 2 photomicrographs; | photo 
graph STEPHEN N. TaGer, M.D 

Evansville, Ind 


Osteitis Tuberculosa Multiplex Cystoides. W. G 
Bowes and P. Jabkovitz. South African M. J. 26: 
307-310, April 12, 1952. 

In 1920 Jiingling first described the condition known 
as osteitis tuberculosa multiplex cystoides, in which 
multiple cystlike lesions occur chiefly in the phalanges, 
metacarpals, and metatarsals. The symptoms in his 
cases were of gradual onset with or without pain, fever, 
or much disability. The long bones were rarely 
affected; when they were, the changes consisted of cir 
cumscribed rarefied areas without perifocal reaction 
Most of the cases were associated with skin lesions re 
sembling Boeck's sarcoid, Bazin's disease, or lupus 

The authors report 2 cases in sisters, of mixed descent 
The x-ray findings and the skin lesions were those pic 
tured by Jiingling. Fundamentally the appearance of 


the lesions was “a rarefaction, a honeycomb structure 


without bony reaction or sequestration \ithough 
tuberculosis is prevalent in the area (South Africa). no 
evidence of a tuberculous infection could be ted in 


either sister One patient had syphilis, but its occur 


rence is thought to be coincidental The findings were 


consistent with sarcoidosis as described by Holt ind 
Owens (Radiology 53: 11, 1949), and the authors he. 
lieve their cases belong in this category, as listinet 


entityv 


> 


[wo roentgenograms photographs 

Evaluation of Streptomycin Therapy in a Controlled 
Series of Ninety Cases of Skeletal Tuberculosis. A 
Public Health Service Cooperative Investigation. | 
Bone & Joint Surg. 34-A: 288-297, April 1952 


In this study a series of 108 cases of skeletal tbercu 
losis treated at several centers was divided by indom 
method into two groups rhe patients in on group 


were given Streptomycin as part of the therapy 


Those in the other group received no Streptomycin 


Fighteen cases were omitted from the final ulation 
because of technical deficiencies in the data The re 
maiming 00 cases (50 receiving Streptomy« in H) con 
trols), which had been observed for a fifteen-month 
period, were evaluated according to objectiy riteria 
by an Evaluation Panel of three members, each of 
whom worked independently Judgment was rade 
first on the basis of roentgenograms ilone \ econd 
judgment was made on the basis of roentgenograms 
ombined with abstracts of re ported linica »hserva- 
tions Data were presented in terms of majority 
opinion 

On the basis of the changes in the roentgenograms 
tlone, there appeared to be no difference between the 
control and Streptomycin groups When judged by 


combined roentgenographic and clinical data, however, 


the Streptomycin group showed earlier improvement 
ind a higher percentage of cases improved at fifteen 
months Patients given Streptomycin also had a 


greater increase in general well-being and more marked 
diminution in the secondary manifestations of the tuber 
culous process 
Three charts 6 tables 
RicHaRD P. Storrs, M.D 


Syracuse, N. Y 


The Problem of Heredity in Marble Bone Disease. 


A. Klein. Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 
366-371, March 1952 In German 
In a family of 13 individuals, the author was able to 


demonstrate typical radiological signs of osteopetrosis 
in 4 members, all of whom were males None showed 
clinical evidence of the disease. So far it is impossible 
to determine whether osteopetrosis is an here ditary dis- 
ease connected with sex chromosomes or an irregular 
dominance the characteristics of which are absent in 
the female sex 

Six roentgenograms Ernst A. Scumipt, M.D 

Denver, Colo 

Neurofibromatosis. Report of a Case. A. Shedrow. 
South African M. J. 26: 314-315, April 12, 1952 

A case of neurofibromatosis in an 18-year-old Indian 
Almost all of the clinical signs and 
The cardinal 


boy is reported 
symptoms of the disease were present 
features were precocious senility and cutaneous pig- 
mentation. The pigmentation was of the café au lau 
type, with large and small patches, the latter literally 
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on ffected part of the body Pain in the 
neDrye 
F ‘ 
eg, ¥ th hief complaint, had been treated as 
} 

rhe ray examination showed ’ sub 
ve fibroma at the lower end of the left 
nericy 
+ 
femur tion to many congenital malformations, 
et 
“ of the twelfth rib, a partially narrowed 
a ertebra ind a scoliosis of the lumbo 
le ’ 
Ap Phere was no ¢€ idence of fibrous dys 
iors 
pias ily history reve led no ipparent con 
gen lity of the siblings, but this the author 
Dot not rule out the need of a family in 
quiry litter ipparently unrelated to one 
nother vet be powerfully linked by a common 
an 
mater olic disorder 

Thr tgenogram 1 photograph 


Para-Articular Calcification and Ossification Follow- 
ing Acute Anterior Poliomyelitis in an Adult. Joseph 
A. Freiberg . Rone & Joint Surg. 34-A: 339 348, 


Aft , ving previous reports on para-articular 
calcif Stoums of eloping ifter lesions of the pinal cord 
and quina, the author records 3 cases in which 
para-art r calcification followed acute poliomvelitis 
Two of th es are presented through the courtesy of 
Dr. M ’ Bonfiglio, of Iowa City In 1 of these. in 
4 12-year-old girl, roentgenograms revealed extensive 
sification in the right hip, in the left paravertebral 
muscles, and the shoulders In the second, in a male of 
22. ossifi tion Ww confined to a single area rbout the 
left hit wnt 

T ithor’s own patient was a 30-year-old white 
female in whom paralysis affected the muscles of both 
upper and lower extremities, the trunk, and the neck 
Increasing stiffne ind pain on active and passive 


motion were noted clinically Roentgenograms showed 

1S¢ ilcified deposits with some early ossification in 
both iillary wea both coxofemor il iTeas, ind ibout 
the second to the fifth metacarpophalangeal joints of 
wth hand With progressive ossification, true bone 


ion became demonstrable roentgenographically, 





i ng trabeculation. These changes did not appear 
to involve any specific muscles or fascial planes. Surg 
cal removal of the osseous masses restored mobility of 
the involved joints 


The type of para-articular soft-tissue calcification 
and ossification described occurs secondary to extensive 
lesions interrupting the central nervous system. The 
process is non-specific and is the same whether the 
damage to the central nervous system is of traumatic or 
inflammatory origin 

Thirteen roentgenograms; 1 photograph 

RIcHARD P. Storrs, M.D 
Syracuse, N.Y 


Comparison of Reaction to Pantopaque Myelography- 
Alex Norman Bull. Hosp. Joint Dis. 13: 149-154, 
April 1952 

A review of 115 consecutive myelographic examina- 
tions indicated that the use of 6 c.c. of Pantopaque pro 
duced fewer reactions than were experienced when 3 c.c 
were used. The severity and type of reactions were 
similar. A further study showed the incidence of reac 
tion to be proportionate to the volume of opaque 
medium remaining in the subarachnoid space 

One chart; 3 tables L. A. Pitta, M.D 
University of Louisville 
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Vertebra Plana Totalis. (>. Schmid Fortschr.ad 
Geb. d. Réntgenstrahlen 76: 358 361, March 1952 
(In German 

While flattening of individual vertebral bodies has 
been frequently described, the case recorded here is be 
lieved to be the first in which a// the vertebral bodi 
wer involved ertebra plana may he mgenital or 
required rhe congenital form of the disease is mostly 


seen in association with other abnormalities of the «pine 


It has also been observed in combination with turb 
inces of lipoid metabolism and renal calculi Most 
often children from two vears to thirte years of age 
ire affected, boys predominating The hildrer on 
plain of pain in the hack Frequently kyphosi and 
lordosis and, at a later stage, scoliosis of the spinal 
column. clubfoot genu iulgun ind luxatior of tt hip 
joints may be observed Other associate smnomahes 
include cleft palate idiocy hiatu acrali wpertu 
supernumerary vertebrae, bilateral coxa ira, and re 
tarded development of the first metatarsa nd th 
ri irpal hones The children as a rule ret 

rhe true vertebra plana of Calvé is characterized by 
1 short period of development This forts of the di 
ease 1s classified as septic necrosis miiar to Kontier s 
disease Iwo stages are differentiated first. a softer 
ing of the bony portion and later a phase of reconstru 
tion, which may continue over years Ir ost SES 
only one vertebra is affected; even after healing this 
ertebra never reaches its normal size 

The author's patient was a 6§-year-old boy, 80) cm. it 
height He had been of normal size and weight at 
birth, and there was no history of pr ou lisease, 
infection, or trauma The child wa admitted to the 


hospital on account of adenoids, and the bone findings 


were incidental rhe mental development was normal 


X-ray examination of the spinal column showed nar 
rowing of all vertebral bodies combined with an enor 
mous enlargement of the intervertebral disk A hiatus 


sacralis apertus and an eighth cervical vertebra, as well 


us necrotic changes in both femoral heads, were also 
present 
Five roentgenograms; 2 photographs 
Ernst A. Scumipt, M.D 


Denver, Colo 


‘‘Spondylosis Chondromalacia’’ or Benign Osteo- 
myelitis of the Spine. G. Ziegler. Fortschr. a. d. Geb 
d. Réntgenstrahlen 76: 85 90, January 1952 In Ger 
man 

Giinsel in 1949 (Fortschr. a. d. Geb. d. Réntgen 
strahlen 71: 109, 1949) described a benign condition of 
the spine which he thought to be an acute osteochon- 
drosis occurring on the basis of a nerve damage ( trophic 
neurosis In a second communication ( Fortschr. a. d 
Geb. d. Réntgenstrahlen 74: 522, 1951) he attributed 
the condition to an endarteritis obliterans. Other 
authors reported similar conditions which were believed 
to be merely a variety of infectious spondylosis following 
paravertebral anesthesia. On x-ray examination the 
lesions appear to be largely of the degenerative variety, 
with the initial changes in the intervertebral disks and 
narrowing of the interspaces 
vertebral bodies, subluxations, and spur formations are 
seen at a later stage 
tively mild as compared with other infectious and in 
flammatory conditions of the spine 

The author believes that these benign degenerative 


Irregularities of the 


The clinical symptoms are rela 


tion and infection, with complete absence of endar 
teritis. He regards the condition as only a_ mild 
osteomyelitis. Three brief case histories are offered in 
support of his view 
Four roentgenograms E. W. SPACKMAN, M.D 
Fort Worth, Texas 


First Results in Combined Operative-Tuberculo- 
static Therapy of Spondylitis. J. Kastert. Fortschr 
a. d. Geb. d. Réntgenstrahlen 76: 353-358, March 
1952. (In German) 

This is a follow-up report of results obtained with the 
author's method of operative-tuberculostatic treatment 
of tuberculous spondylitis. A number of cases are 
described in which, one to two years after operation, the 
tuberculous process had apparently been arrested or 
healed and the patient had resumed gainful employment 

Twelve roentgenograms 

Ernst A. Scumipt, M.D 
Denver, Colo 


Ossification Within the Quadriceps Expansion. A 
Complication of Synovectomy. Richard Lewis Fenton 
Bull. Hosp. Joint Dis. 13: 135-144, April 1952 

Having discovered ossifications in the quadriceps 
tendon of a patient seventeen years following synovec 
tomy, the author undertook a review of the literature 
but was able to find no report of a similar occurrence 
To throw further light on the subject, he re-examined 
14 patients who had undergone synovectomies at the 
Hospital for Joint Diseases (New York). Case reports 
are given for the 5 patients of this group who were 
found to have ossifications in the tendon. In no case 
were these ossifications present prior to synovectomy, 
which had been performed for hypertrophic, atrophic, o1 
post-traumatic arthritis 

As a result of the observations, it is concluded that 
those patients who did not have ossifications in the 
quadriceps tendon had better functional results. Of 
the 5 patients with ossifications, only 1 had a good 
result, 2 fair,and 2 poor. In 4 of the 9 patients without 
this complication the result was good; in 2 it was fair 
and in 3 poor. It was also observed that the 3 patients 
presenting the greatest involvement had been treated 
by manipulation under general anesthesia subsequent to 
arthrotomy 

Six roentgenograms. Doris Pipkin, M.D. 
University of Louisville 


Roentgen Appearance of Torsion Fractures of the 
Lower Leg (External and Internal Rotation Fractures). 
A. Ravelli. Fortschr. a. d. Geb. d. Réntgenstrahlen 
76: 372-373, March 1952. (In German) 

Characteristic spiral fracture lines are seen in rotation 
fractures of the tibia and fibula. In external rotation 
fractures the spiral runs from the inner aspect of the 
tibia inferiorly toward the outer upper aspect; in the 
right tibia the direction is to the left, in the left tibia to 
the right. Simultaneous fractures of the fibula occur 
for the most part in the proximal third of the shaft. In 
internal rotation fractures of the tibia the fracture line 
runs from the lower outer aspect toward the upper inner 


aspect. The direction is to the right in the right tibia, 


to the left in the left tibia. If the fibula is fractured in 

internal rotation fractures of the lower leg, the fracture 

occurs in the distal third of the shaft. 

Ernst A. Scumipt, M.D. 
Denver, Colo 


Three roentgenograms 


318 ABSTRACTS OF CURRENT LITERATURE Feb 


iry 1953 


Roentgen Appearance of Torsion Fractures of the 
Tibia in Juvenile Patients. A. Ravelli. Fortschr. a 
d. Geb. d. Ré6ntgenstrahlen 76: 374-376. March 
1952. (In German) 

While in isolated torsion fractures of the tibia the 
spiral fracture line as a rule is seen in the anterior por- 
tion of the tibia and the fracture plane runs from the 
interior aspect inferiorly toward the posterior ispect 
superiorly, in juvenile patients an atypical form occa 
sionally occurs, in which the spiral fracture is in the 
posterior portion of the bone and the fracture plane is 
directed from below posteriorly to above anteriorly 
Ernst A. Scumipt, M.D 

Denver, Colo 


Six roentgenograms 


Congenital Kyphoscoliotic Tibia. Carl E. Badgley, 
Sylvester J. O'Connor, and Donald F. Kudner. | 
Bone & Joint Surg. 34-A: 349-369, April 1952 

he authors suggest the term congenital kyphoscoli- 
otic tibia as a descriptive title for the condition often 
called ‘‘congenital bowing of the tibia" and “intra 
uterine fracture of the tibia.” The chief deformity is 
an anterior or posterior bowing of the tibia, usually 
issociated with lateral or medial rotational deformity 
Only occasionally does the bowing occur chiefly or 
entirely in one plane. The similarity of the deformity 
to spinal deformities makes the term ‘‘kyphoscoliotic” 
applicable 

A clinical classification is outlined on the basis of 
direction of the bowing, presence of cystic areas in the 
bone, and presence of pseudarthrosis rhe condition 
can be differentiated from congenital 
general causes by certain characteristic features 


bowing due to 


1. Constant appearance of the tibia 
2. Uniform location of the lesion in the distal por 
tion of the middle third of the bone 
3 Presence of an ossified mass, demonstrable roent- 
genographically, at the site of the deformity on 
the concave side of the curve, with radial tra- 
beculations 
4. Pathologic evidence of location of the lesion at 
the site of origin of cartilaginous anlage of the 
primary ossification center 
5. Capability of spontaneous correction of the de- 
formity by normal epiphyseal bone growth 
6. Potential danger of pathologic fracture with sub- 
sequent non-union and pseudarthrosis 
Presence of a characteristic group of associated 
deformities, including hypoplasia of the fibula 
and bones of the foot, syndactylism, gigantism, 
and skin lesions 
8  Dimpling of the skin at or near the apex of the 
curved tibia 


The primary defect is probably due to inheritance or 
nutritional deficiency. It is considered most likely that 
an interference in the development of the neurovascular 
structures of the leg occurs initially and that this, in 
turn, results in interference with development and local 
change in the bone anlage in a precartilaginous phase 

In the opinion of the authors, prevention of fracture 
should be the main concern in early treatment. At- 
tempts to correct the tibial deformity are usually not 
indicated, since spontaneous correction by epiphyseal 
growth can be expected. Osteotomy may be required 
in a few instances 

Twenty cases are reported 
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Sixte entgenograms; 2 photomicrographs; 3 The patient steadily improved and was discharged on 
drawing table RicHARD P. Storrs, M.D the eleventh day to continue convalescence at home 


Syracuse, N. Y 


GYNECOLOGY AND OBSTETRICS 


Uterine Malformations in the Management of Steril- 
ity and Infertility. Werner Steinberg. Am. J. Obst. & 
Gynec. 63 : 827-835, April 1952 


The d ion of congenital anomalies of the female 
genital t is one of the most important accomplish- 
ments i study of sterility, and for this purpose the 
uterotubogram offers valuable aid. There is no equally 
simple a ffective method for determining the nature 
and the degree of uterine abnormalities 

It has been estimated by Taylor (Am. J. Obst. & 


Gynec. 46: 388, 1943) that the incidence of malforma 
tions of the uterus is | in 1,500 obstetric and about | in 
2.000 gynecologic cases. The author considers these 
figures too low and believes that, if routine contrast 
studies with Lipiodol were done in all sterility cases, a 
ber of abnormalities would be discovered 





greater 
While he feels that the dangers of Lipiodol have been 
somewhat exaggerated, he lists certain points of caution 


which should always be exercised, as follows (1 
Hysterosalpingography should not be done if a woman 
is bleeding; it should not be undertaken until about 
ten to twelve days after onset of menstruation 2) 
Following dilatation and curettage, hysterosalping 
ography should be postponed until the patient has had 
at least two normal periods. (3) The oil should be 
injected under fluoroscopic control, and a manometer 
ind uterine 
injection, the 


should be interposed between the syringe 
cannula If the oil is warmed before 
pressure need never exceed 200 mg. Hg 

It is felt that uterine abnormalities are not a cause of 
usually other factors are responsible for 
Anatomical abnormalities, how 


sterility per se; 
failure to conceive 
ever, predispose to spontaneous and sometimes habitual 
abortion, thus causing infertility 

Two cases of uterus bicornis unicollis are presented, 
along with one case each of uterus unicornis, uterus 
arcuatus, and uterus didelphys with two functioning 
horns 

Five roentgenograms Joun M. Kout, M.D 
Jefferson Medical College 


Nonfatal Maternal Pulmonary Embolism by Amniotic 
Fluid. Herbert F. Hager and Stanley D 
Am. J. Obst. & Gynec. 63: 901-904, Aprii 1952 

The authors review the literature briefly and present 
a new case of non-fatal maternal pulmonary embolism 
by amniotic fluid. Thirty-five fatal cases and 1 non- 
fatal case have been previously recorded 

The case reported here was in a primipara, who ex- 
hibited rapid respiration, cyanosis, and other evidences 
of pulmonary embolism. The first roentgenogram was 
obtained approximately four hours after delivery and 
revealed a large area of density fanning out from both 
hilar regions and extending into the periphery of all 
lobes, most marked at the bases but reaching into the 
apices. No consolidation, free effusion, or atelectasis 
could be detected. The appearances were similar to 
those seen in severe pulmonary vascular congestion. 
The heart shadow was normal. A second film, taken 
after thirty hours, and a third, on the sixth day, showed 
progressive improvement, though pulmonary markings 
of both lower lung fields remained minimally increased 


Davies 





Oxygen in adequate amounts, together with amino 
phylline and other supportive measures, is the most 
effective treatment for the acute stage 

Three roentgenograms Joun M. Konr, M.D 

Jefferson Medical College 


X-Ray Pelvimetry in Private Practice. N.C. Siebert 
and Charles M. White J. Kansas M. Soc. 53: 45-48, 
February 1952 

In their private obstetrical practice the authors have 
used pelvimetry for the following indications: an un 
engaged fetal head in a primipara at term, a small out 
let, a large baby, previous stillbirth or section, con 
tracted pelvis, pelvic fracture, breech presentation, pre- 
vious spastic infant, or postmaturity 
performed at the patient's request 


It has also been 
Ball's method is 
used, with films in the erect position within two weeks 
of delivery. In addition to the pelvic measurements, in- 
formation is obtained as to fetal abnormalities, fetal 
size, presentation, attitude and position, presence or 
absence of engagement, pelvic type, depth of sacral 
curve, and size of sciatic notch 

A number of criteria have been used to predict the 
outcome of labor. Some of the indications of difficulty 
ire as follows: an obstetrical conjugate of 10.0 cm. or 


product of the obstetrical conjugate and the 
1 
i 


less 


transverse diameter of less than 125 sq. cm. and/or a 
product of the anteroposterior diameter and the trans- 
verse diameter of less than 105 sq. cm. ( Mengert's 
1 sum of the obstetrical conjugate and trans- 
verse of the inlet of less than 22 cm. and /or a sum of the 
transverse of the mid-plane and posterior sagittal of 
less than 14 cm. (Weinberg and Scadron’s sums 

Allen's areas, determined by the use of formulae for an 
ellipse applied to the pelvic diameters, and Moir’s 
graph to correlate fetal head measurements with pelvic 


ireas 


measurements are also used. Fetal head molding is 
not predictable but can account for not more than 25 
per cent of the fetal skull volume 

The 50 cases in this series were classified as to antici- 
pated difficulty from ‘‘uneventful” to “impossible,"’ and 
‘difficult, 
per ceut of this 


the actual delivery as ‘“‘uneventful,’ or sec- 
tion. Section was performed in 22 
group, while the percentage of section for all cases dur- 
ing this period was 4.88 per cent The prognosis of 
uneventful delivery was correct in 82 per cent; that of 
difficult labor without damage in 45 per cent. In 
every instance in which a difficult delivery with possible 
damage to the mother or child was forecast, labor was 
difficult or section was required. Of the 50 patients, 17 
had gynecoid pelves, 21 android, 1 anthropoid, and 11 
platypelloid 

Six tables Georce Recnier, M.D 

University of Arkansas 


THE GENITOURINARY TRACT 


Insufflation of the Extraperitoneal Connective Tissue 
in the X-Ray Examination of the Upper Urinary Tract, 
with Special Consideration of the Possibilities of Stra- 
tigraphy. G. Dell’'Adamiand C. Meneghini. Fortschr 
a. d. Geb. d. Réntgenstrahlen 76: 77-82, January 1952. 
(In German) 

The method of examination described in this paper 
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was first reported in 1947 and has been referred to as 
retropneumoperitoneum or extraperitoneal pneumo 
abdomen Che present article deals with it in particu 
lar reference to the kidneys, adrenals, perinephric areas, 
and ureters, and stresses the fact that information not 
available by plain film studies or pyelography may thus 
be obtained A very valuable adjunct is the use of 
tomography in connection with the gas injection. In 
some cases, information is also acquired regarding the 
pancreas and other abdominal structures 

he technic is not difficult 
ployed; sometimes a combination of oxygen and carbon 
dioxide A moderately rigid needle, 6 cm. in length, is 
inserted just anterior to the tip of the coccyx until it 


Oxygen ts ust illvy em 


meets the bony resistance of the sacral curve Phe 
needle is then slightly withdrawn and rotated forward 
and upward until the anococcygeal ligament is encoun 
tered rhis is penetrated and the needle is inserted for 
a further distance of 0.5cm. Aspiration is attempted 
to make sure that a vessel has not been entered Injec 
tion is made by attaching two small rubber balloons of 
known capacity to the source of the gas. By squeezing 
these alternately with either hand, the gas is injected by 
regular pulsations and one has the advantage of being 
able to feel the pressure in the balloons Chis is su 
perior to the usual pneumothorax apparatus Phe 
insufflation procedure generally requires seven to ten 
minutes and is done under fluoroscopic control Usu 
ally between 600 and 700 c.c. are introduced; occasion 
ally as much as 1,200 to 1,500 cc rhe patient is 
supine but rotated according to the desired gas distribu 
tion lo obtain even spreading of the gas requires 
Rather characteristic pains are noted 
in both lumbar regions, usually disappearing in one 
hour. No serious complications have been observed 


several minutes 


The usual survey films are made and tomographic films 
are obtained at levels of 6 to 12 cm. from the back of the 
patient 
By this procedure the kidneys and adrenal areas are 
shown very clearly, and neighboring organs to lesser 
degree. Combined with tomography, it brings out the 
regions of kidneys, pelves, and upper ureters, adrenal 
areas, aorta and vena cava, and quite frequently the 
vessel entering the hilus of the kidney 
Six roentgenograms; 6 drawings 
E. W. SPACKMAN, M.D 
Fort Worth, Texas 


Use of Hyaluronidase in Pediatric Urography. Roy 
Astley. J. Faculty Radiologists 3 : 286-289, April 1952 

In performing urography in infants and young chil 
dren, the necessity for ‘‘cutting down" to locate a vein 
or sacrificing a vein which may be needed later for intra 
venous therapy is precluded by the use of Diodone intra 
muscularly or subcutaneously. Hyaluronidase, an 
enzyme which reduces the viscosity of hyaluronic acid 
in connective tissue, aids in absorption of this medium 

Tests were done which showed that hyaluronidase in- 
creased the rate of absorption to a greater extent when 
the Diodone was injected subcutaneously than when 
injected intramuscularly. It also appeared that the 
injection of mixed hyaluronidase and Diodone was 
effective and offered certain advantages 

Usually with this technic Diodone is visible in the 
renal pelves in less than five minutes after injection. 
The best pictures are obtained after an interval of 
fifteen to forty-five minutes. The author feels that the 


concentration shown by the roentgenograms is probably 


equal to that in those obtained with intravenous injec- 
tion 
rhree roentgenograms; | table 
PHOMAS F. Utricn, MD 
The Henry Ford Hospital 


THE BLOOD VESSELS 


Visualization of the Abdominal Aorta and Its 
Branches. Alan S. Johnstone. J. Faculty Radiolo 
gists 3: 231-239, April 1952 

his paper is an analysis of serial films taken during 
thdominal aortography with the Ormerod automatic 

issette changer, with exposures at intervals of one- 
half, one r two seconds rhe series thus obtained 
shows, on one or more of the films, the aorta and its 
main branche After injection, the medium becomes 
concentrated in viscera with large capillary eds, 
especially those of excretory function, increasing their 
density and affording clearer definition in the radio 
graph 

Chis increase in density is often valuable in diagnos- 


ing lesions and in planning surgery A ‘‘nephrogram,” 


for instance, may show the extent of the functioning 
tissue in a case of congenital cystic kidney. The 
spleen, liver, suprarenal glands, and intestines are all 
demonstrated m the author’s films 

Venous return is often shown well rhe splenic, 
portal, renal, and inferior mesenteric veins have been 


identified Circulation in the iliac and femoral arteries 


can also be investigated, and roentgenograms illustrat 


ing such studies are included In vascular lesions of the 
lower extremities, the serial films may be valuable in 
demonstrating the extent of collateral circulation and 


ilso in determining circulation time 
Seventeen roentgenograms photograph; 2 charts 
PHomas F. Utricnw, M.D 


rhe Henrv Ford Hospit il 


Visualization of the Abdominal Aorta and Its 
Branches. H. 1D. Moor J. Faculty Radiologists 3: 
240-247, April 1952 

[The author describes his technic of abdominal 
iortography and discusses some of the difficulties which 
can arise He chooses to inject the radiopaque medium 
by direct puncture of the aorta through the back rather 
than by catheterization or forceful retrograde injection 

ia the femoral artery He inserts the needle in the 
back four finger-breadths to the left of the mid-line and 


directs it upward and inward, first to strike the verte- 
bral body as a landmark and then to pass just in front 
of it to enter the aorta at the desired level The sue- 


cess of the procedure depends on a rapid injection, atm 
ing at 20 c.c. in two seconds 

The risks are considered under the headings 1) 
possible damage to abdominal organs while inserting 
the needle 2 damage to the aorta 3) damage from 
the substance injected. The needle traverses the para- 
vertebral muscle mass and therefore strikes no abdomi- 
Examination of the aorta following imjec- 
Diodone, which the 


nal organ 
tion shows no evidence of damage 
author uses, appears to be quite safe. He suggests, 
however, that the patient should be tested for senst- 
tivity 

In the normal patient the level of the main arteries 1s: 
celiac axis, at the upper border of the 12th thoracic 
vertebra; superior mesenteric artery, at the center of 
the 12th thoracic vertebra; renal vessels, at the center 
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the fr inferior mesenteric artery, 
of the rs 


rder of the 3d lumbar vertebra. The 
+t the level of 4th lumbar vertebra 
rmined on each patient by taking a 
with small lead markers on the back 
that the needle be long enough For 





a child or woman an 11l-cm. needle is sufficient, but 
for a thick nan a needle of 12.5 cm. is necessary 
if a red, clotting will quickly occur in the 
eedie a ist be withdrawn. A little procaine is 
iniected before the puncture to be sure that the 
oat ; Injection of part or all of the medium 
witside t rta may occur, but it should not happen 
if the n idvanced a millimeter or two after pune 
ire and is carefully watched 

A great mber of vascular findings can be demon 
strated, some of which are illustrated Phese include 
norma meurysms, thromboses, collateral ves 
sels a errant vessels In the later films of the 
series tl nse outline of various organs can be seen, 
particularly the kidneys and spleen Che examination 


kidney is especially useful for the delineation of 





ongenita unotmalies hydronephrosis, tumors, and 
lerosis of the vessel 

2 photogr iphs 

PHOMAS F Untricu, M.D 


Phe Henry Ford Hospital 


Fifteen roentgenogram 


Congenital and Acquired Peripheral Aneurysms of 
the Pulmonary Artery. H. Schludermann Fortschr 


1. d. Geb. d. Réntgenstrahlen 76: & 24, January 1952 
¢ 
r€T in) 
Aneurysms of the pulmonary artery occur in a ratio 
if about to 21) aneurysms of the aorta Those of 
the peripheral branches are exceedingly rare In the 


tral locations they are easily confused with medi 


astinal masses and other conditions arising in these 
areas. In the periphery they simulate the so-called 
round shadows,”’ and it is sometimes impossible to 


lifferentiate them roentgenologically Diagnostic 


( 


‘uracy assumes greatet importance iS Surgery can now 
Many of the 


irteriovenous variety 


iffer cure in a high percentage of cases 
peripheral aneurysms are of the 
Congenital peripheral aneurysms (frequently arterio 
enous) offer fairly characteristic signs and are particu 
They ippear as 
When 


the vascular attachment to the hilus, expansile pulsa 


arly adapted to surgical intervention 
rather sharply demarcated rounded shadows 


tion, and a decrease in size on the performance of the 
Valsalva test can be demonstrated, a diagnosis is pos 
offers 
Clinical signs to be considered in association with the 


sible. Tomography confirmatory evidence 
roentgen findings are dyspnea, cyanosis, clubbed fingers, 
polycythemia, and occasionally a murmur In about 
me half of the cases, the aneurysm is associated with 
Osler’s disease (telangiectasis involving skin, mucosa, 
and occasionally internal organs; hemorrhagic tend- 
ency; dominant hereditary pattern). Clinical symp- 
toms are related to the size of the lesion and the amount 
of blood shunted. With large lesions there may be 
fatigue, shortness of breath, weakness, hemoptysis, and 
occasionally thrombosis of the pulmonary artery. The 
heart is usually normal in size and configuration. 

On x-ray examination the aneurysm may appear 
Occasionally a small sickle- 
shaped calcium deposit may be noted. Kymography 


round, oval, or acinar. 


may show expansile pulsation, but this is not constant, 
Final 


especially if the aneurysm is centrally located 
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arrived at by 
Lobectomy gives excellent operative results 


proof of the condition is 
ography 
In non-operated cases 


ingiocardi- 


the danger lies in rupture of the 
wneurysm 

Acquired peripheral aneurysms of the pulmonary 
artery are 
associated with tuberculous cavities rhe underlying 


cause in other cases overshadows the 


very rare except for those small aneurysms 


ineurysm itself: 
trauma, chronic sepsis, polyarthritis, and mycotic dis 
In a fairly high percentage of 


issociated with a patent ductus 


ease have been reported 
cases, the aneurysm is 
It is possible that syphilis may play a 
part, but infrequently as compared with aortic 


or atrial defect 
ineur 
ysmns 

The author discusses 87 cases of congenital aneurysm 
of the pulmonary artery from the literature and adds 1 
of his own, with 20 cases of acquired aneurysms from 


the literature and 2 of his own ] 


In the acquired type 
the primary disease is a major factor and operative 
intervention is seldom indicated 

Fight roentgenograms E. W. SPACKMAN, M.D 


Fort Worth, Texas 


Arteriography in Lesions of Peripheral Vessels. 
Catherine C. Burt J. Faculty Radiologists 3: 223 
230, April 1952 


Arteriography is an excellent method of demonstrat 


ing the type and extent of lesions of the peripheral 
vessels With the patient under spinal anesthesia, the 
limb is positioned so as to display the vesse it the ex 
pected site of the lesion, unobscured by bon The 
irtery 15 € xposed and 0) per cent Diodon l to 2 
mil.)is miected 

A normal arteriogram shows well filled main vessels 
with a smooth outline The branches at their point of 





origin should be not less in diameter than the 
‘ipping’’ of 


the origin of branches is suggestive of early obliterative 


itely distal portion of the main artery 


change 


In obliterative arterial disease, an arteriogram can 
yield helpful information regarding the site, 


number of lesions, and the degree of developme 


type, and 
of a 
Partial block or « omple te block 
with or without refilling of the distal main vessel, can be 
diagnosed. Spasm, hypoplasia, traumatic and 
sclerotic traumatic 
aneurysms were demonstrated by the author and are 
illustrated 
arteriovenous shunts. 

Arteriography has no place in large acute wounds of 
the arteries, since their treatment is immediately surgi- 
cal. It may be helpful, however, in diagnosing or plaa- 
ning surgical treatment of small penetrating wounds of 
the limbs in which symptoms of arterial involvement 
may not have been present originally 

Sixteen roentgenograms 

Tuomas F. Utrarcx, M.D 
The Henry Ford Hospital 





collateral circulation 


irterio 
ineurysms, and arteriovenous 


Serial exposures may be necessary to show 


Dilatation of the Azygos Vein: A Roentgen Sign of 
Venous Engorgement. Felix G. Fleischner 
ford W. Udis. Am. J. Roentgenol. 67: 569 
1952 

The partially straight postero-anterior situation of the 
azygos vein makes possible its axial projection on the 
routine chest film, where it stands out as a spindle- 
shaped shadow adjacent to the right tracheobronchial 
angle. A review of 2,000 routine photofluorographic 


and San- 


, April 
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chest films showed this structure to be visible in more 
than two-thirds of the total number. 

The width of the azygos vein can be measured and 
recorded and lends itself to objective comparison. In 
the normal patient it may measure (plus the wall of the 
trachea) up to 5 mm., and in rare instances as much as 
6mm. The widened azygos vein in cardiovascular dis- 
ease must be distinguished from enlarged right tracheo- 
bronchial nodes. The dilated vein is spindle- or 
diamond-shaped, while a node projects in a semicircular 
fashion. The node is usually situated higher than the 
vein and shows no change in size on performance of the 
Valsalva and Miiller maneuvers 

The authors briefly review the findings in 5 patients 
with cardiac or pericardial disease in whom a dilated 
azygos vein was observed. In 4 instances there was a 
reduction in width of the vein with therapy, and in 1 
an increase from 7 to 12 mm. as compensation failed. 

Fourteen roentgenograms; 2 drawings 

I. R. Bercer, M.D. 
VA Hospital, Atlanta, Ga 


SOFT TISSUES 


Soft Tissue Calcification, with Special Reference to 
Its Occurrence in the ‘‘Collagen Diseases.’’ Clayton 
E. Wheeler, Arthur C. Curtis, Edward P. Cawley, 
Robert H. Grekin, and Bertram Zheutlin. Ann. Int 
Med. 36: 1050-1075, April 1952. 

Two abnormal states may be responsible for a deposi 
tion of lime salts in soft tissues: I. Tissue injury may 
serve as a stimulus to calcification. II. Metabolic 
abnormalities with an increased serum concentration of 
calcium, phosphorus, or both, may result in pathologic 
deposits 

Calcification due to tissue injury is divided into two 
subgroups’ (1) that associated with localized iniury and 
a known injurious agent—the so-called dystrophic 
calcification; (2) that associated with widespread tissue 
injury of unknown origia, as scleroderma, dermato- 
myositis, rheumatoid arthritis, etc. Calcification due 
to abnormalities of calcium and phosphorus regulation 


February 1953 


includes that of hyperparathyroidism, renal insuffi- 
ciency, vitamin D intoxication, destructive bone dis- 
eases, and pseudohyperparathyroidism. 

Calcinosis circumscripta and calcinosi universalis 
are terms commonly found in the literature Such 
terms, however, are purely descriptive and should be 
used only in conjunction with the primary cause of the 
calcification, as “‘Raynaud’s syndrome with circum- 
script calcification”’ or ‘‘dermatomyositis with universal 
calcification.”’ 

Twelve cases of so-called calcinosis circumscripta or 
calcinosis universalis were found in the files of the Michi- 
gan University Hospital and were analyzed to deter- 
mine the primary disease process. Two of these are 
presented in detail and 10 in abbreviated form. With 
one possible exception, all were associated with sclero- 
derma or dermatomyositis 
found to prevail as causative conditions ia the cases of 
calcinosis circumscripta and calcinosis uxiversalis in the 
literature, if primary disturbances of phosphorus and 
calcium metabolism are left out of consideration. 

The clinical and laboratory features of calcification 
associated with the ‘‘collagen diseases’ do not differ 
from those in any other collection of patients suffering 
from the same diseases except for the presence of the 
calcium deposits. In the scleroderma group the calci- 
fications tend to be small and localized to the hands, 
feet, elbows, knees, hips, and pelvic areas. In dermato- 
myositis, tendons, skin, subcutaneous tissue and muscle 
may be the site of calcification, the buttocks, thighs, 
arms, and trunk being prone to accumulate large de- 


These diseases were also 


posits. 

In the calcification associated with collagen diseases 
all methods of treatment are ineffective. It is only 
when the primary condition can be brought under con- 
trol that any hope of real cure obtains 

A table of laboratory and roentgen findings is pre- 
sented for aid in the differential diagnosis of primary 
disease processes that may result in widespread soft- 
tissue calcification. 

Ten roentgenograms; 5 photographs 

STEPHEN N. TAGER, M.D 
Evansville, Ind 


RADIOTHERAPY 


Treatment of Carcinoma of the Skin. George S. 
Sharp and Frank C. Binkley. Am. J. Roentgenol. 67: 
606-619, April 1952. 

The authors present their experiences with 1,204 
carefully studied patients having carcinoma of the skin 
and emphasize the causes of local recurrence and failure 
which might lead to death. Recent technics and the 
authors’ present procedures of treatment, both surgical 
and radiologic, are outlined in detail. Metastatic 
lesions in the epidermis are also considered, since the 
problems of treatment are similar. 

From a study of their own early cases which recurred 
and the many recurrences which they have observed in 
patients originally treated elsewhere, the authors have 
drawn up three fundamental rules which must be fol- 
lowed for successful control of cutaneous cancer: (1) 
performance of biopsy, without exception, not only to 
ascertain the type of primary lesion, but also to detect 
any surface metastases of deep-seated carcinomatous 
growths; (2) complete excision of the growth when 


surgically treated, such that the pathologic examination 


of the excised mass will reveal an uninterrupted margin 
of normal tissue surrounding the tumor; (3) for radia- 
tion therapy, a calculation of the tissue dose for the 
base of the lesion, taking into consideration the total 
length of the treatment. 

The choice of treatment in this series was an indi- 
vidual problem, and the selection between the three 
accepted modalities of surgery, radium, and roentgen 
therapy was based on the anatomical area, size of the 
lesion, state of tissue about the growth, and the adapta- 
bility of the patient for the selected therapy. Surgery 
was frequently performed for small lesions on the prin- 
ciple of excision for biopsy and cure. For roentgen 
therapy, the authors prefer protraction and fractiona- 
tion with 100-kv. equipment, the treatment being 
planned on the time-dose relationship. Radium ther- 
apy by topical application was frequently selected for 
early lesions, and interstitial therapy was effectively 
used in some deep invasive lesions where surgery was 
contraindicated. 

Of the 1,204 patients in this series, 384 presented 

















ary 1953 


insuffi- 
ne dis- 


versalis 

Such 
uld be 
: of the 
“ircum- 
liversal 


ipta or 
Michi- 
. deter- 
ese are 
With 
sclero- 
re also 
cases of 
Ss in the 
us and 
1. 
fication 
t differ 
iffering 
of the 
e calci- 
hands, 
-Tmato- 
muscle 
thighs, 


rge de- 


liseases 
is only 
ler con- 


Is pre- 
primary 
id soft- 


M.D. 
Ind 


margin 
r radia- 
for the 
he total 


in indi- 
ie three 
oentgen 
e of the 
adapta- 
Surgery 
he prin- 
oentgen 
uctiona- 
t being 
m ther- 
ected for 
ectively 
ery was 


esented 








Vol. 60 


vith recurrent lesions which had been 
where. The most frequent method of 
id been electrodesiccation. Only 9, ‘ess 
ent, were given preliminary biopsy and a 
microscopic diagnosis. Pathologic reports, had they 
been made, would undoubtedly have excluded all forms 
of treatment except surgery, roentgen therapy, or 
{ an undoubted reduction in the recurrence 


themsel\ 
treated 
treatment 
than 3 per 


radium, an 
rate would have resulted. 

A five-year follow-up study of 79 per cent of the 
authors’ patients revealed a recurrence rate of 11 per 
cent and a mortality rate of 0.58 per cent. 

Thirteen photographs; 3 tables. 

J. FRANKLIN WALKER, M.D. 
VA Hospital, Atlanta, Ga. 


Squamous-Cell Carcinoma of the Floor of the Mouth. 
Walter L. Mattick, Donald J. Meehan, and John P. 
Haberlin. Surgery 31: 575-582, April 1952. 

During the years 1937 to 1945, inclusive, 98 patients 
with squamous-cell carcinoma of the floor of the mouth 
were examined at the Roswell Park Memorial Institute, 
Buffalo. Eighty-two cases in this group were suitable 
for statistical evaluation. The majority of the patients 
were well over fifty years of age. Seventy-nine were 
men. In 31 patients no evidence of metastasis to the 
nodes was present on admission, but in 18 the nodes 
eventually became involved. Approximately 90 per 
cent of the cases fell into Grades I and II of a modified 
Broders’ classification, with an equal percentage in each 
grade 

All cases in this series received radiation in some 
form. Several technics were used. Interstitial radia- 
tion in the form of radon seeds or radium needles 
was combined with external roentgen irradiation. 
Another technic consisted in the application of a mouth 
mold loaded with radium calculated to deliver a surface 
dose of 6,000 gamma roeatgens (500 r X 12), followed by 
a course of external irradiation. In later years the 
intra-oral method was employed, often in combination 
with an external port. The number treated by each 
method is too small to be of value for Comparison. 
Metastatic neck nodes were treated entirely with 
irradiation, usually through multiple ports over the 
affected node-bearing area. Radon seeds inserted in 
the nodes for supplemental irradiation were employed 
in many cases. 

The five-year cure rate for the entire group was 18 
per cent and for those without neck node involvement 

on admission 35 per cent. An attempt at surgical 
extirpation of the cancer appears to be warranted in 
cases with neck node metastasis on admission and ia 
those with extension of the neoplasm into the lower jaw. 

Four photographs; 2 tables. 


Management of Carcinoma of the Uterine Cervix. 
Ian Macdonald and Lewis W. Guiss. California Med. 
76: 55-61, February 1952. 

The records of 147 patients with invasive carcinoma 
of the uterine cervix treated between 1943 and 1947 
form the basis of this paper. Between 1943 and 1950, 
244 cases were seen, of which 25 per cent were of Stages 
0 and I, 50 per cent of Stage II, and 25 per cent of 
Stages III and IV, indicating improvement in diagnosis 
with a preponderance of earlier cases. In recent years 
the increased use of smears and the routine employ- 
ment of multiple (four-quadrant ) biopsies have increased 
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many times the number of cases diagnosed in the pre- 
invasive stage. The biopsies are done as an office pro- 
cedure without anesthesia. 

In all cases of preinvasive cancer, total hysterectomy 
was done, usually with preservation of the adnexa in 
younger women. Neither pathologic study nor sub- 
sequent course has indicated that one should be more 
radical or less aggressive. 

In invasive cancer the authors believe that radical 
surgery may perhaps be of value in the removal of 
distant nodes, but that it cannot be termed truly can- 
cer-extirpative if the urinary tract is left intact. The 
advantages gained ian block dissection of nodes may be 
cancelled by local recurrence. Radiation therapy is far 
more effective locally in destroying carcinoma in the 
paracervical regions; while its adequacy for the destruc- 
tion of lymph-node metastases is a matter of debate, its 
over-all efficacy is demonstrated by the five-year results 
The series reported here showed a five-year survival of 
84 per cent in Stage I, 65 per cent in Stage II, 12 percent 
in Stage III, with none in Stage IV, giving an over-all 
figure of 51 per cent following radiation therapy. The 
authors prefer to give the roentgen radiation externally 
first (200 kv.p., h.v.l. 1.5 to 1.75 mm. Cu, 10 K 15-cm 
fields), delivering 1,800 to 2,600 r (air dose) to each of 
four fields in three and a half to four weeks. This they 
follow by intra-uterine and intravaginal radium in one 
to three (usually two) applications. Radium dosage 
varies from 4,800 to 7,500 mg. hr. The total dosage at 
point A was 15 to 18 T.E.D. in earlier cases but was 
reduced to 8 to 12 T.E.D. later, with reduction in com- 
plications and sequelae 

There are two situations in which the authors believe 
that radical surgery may improve results: first, those 
cases with cure of the local lesion by radiation but with 
residual metastatic carcinoma in the nodes which could 
be surgically removed by block dissection; second, 
those cases which prove resistant to adequate and 
accurate radiation therapy. 

The extremely radical pelvic evisceration operation 
was performed on 9 patients. One died postopera- 
tively and 2 died of recurrence; 1 had lived two years 
with no recurrence, and the others from a few weeks to 
eighteen months at the time of the report. Rigid 
selection of patients for this procedure should be fol- 
lowed, preferably women under fifty, in otherwise good 
health and with a great determination to live. 

Two drawings; 6 tables. 

BERNARD S. KALAYJIAN, M.D 
Detroit, Mich. 


Radiation Therapy of Carcinoma of the Cervix. A 
Review of Fundamental Considerations. John D. 
Reeves. New England J. Med. 246: 652-661, April 24, 
1952. 

The author states that, though in some places opera- 
tion is considered the treatment of choice for carcinoma 
of the cervix, the best available figures show that the 
five-year survival rate following irradiation is equal to 
or better than that with surgery in all stages of the dis- 
ease and that, “regardless of personal feeling about the 
efficacy of surgery or radiation, it should be realized 
that . . . the great majority of patients with cervical 
cancer will sooner or later require radiation therapy.” 
To familiarize non-radiologist physicians with some of 
the fundamentals of proper radiotherapy, this review is 
presented. 

The author pointedly distinguishes betweeu palliative 
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and curative therapy and urges that conclusions con- 
cerning the ability of radiation to cure not be drawn 
from cases in which only palliation was intended. ‘Ina 
the palliation of cancer, radiotherapy holds an undis- 
puted and perhaps unenvied position.” 

Distinction is also made between radiosensitivity and 
radiocurability. The fallacy of using the term “‘milli- 
gram hours” is discussed and illustrated. The prob- 
lems of delivering a cancerocidal dose throughout the 
tumor-bearing area without causing irreversible damage 
to the normal tissues are considered and the errors of 
mistaking air or skin dose for tumor dose are pointed 
out. 

The various methods of application of intracavitary 
and interstitial radiation are listed and discussed. 
These include the Paris, Stockholm, and Manchester 
methods; the Ernst and Neary applicators; the Hey- 
man and Healy ‘“‘bombs,”’ etc. The technics of using 
radium needles interstitially, as well as the use of radon 
“seeds,”’ cobalt®, and radioactive colloidal gold are re- 
viewed. External irradiation, including use of multiple 
ports, is covered. The importance of the radiation 
physicist as a member of the radiologic group is stressed. 

Co-operation between radiologist and gynecologist 
and precise determination of physical factors are neces- 
sary to achieve the best results in treating carcinoma of 
the cervix with radiation. 

A long bibliography is appended and there are 8 
diagrammatic illustrations. BERTRAM LEvINn, M.D. 

Minneapolis, Minn. 


Postoperative Recognition and Further Management 
of Unsuspected Cervical Carcinoma. William F. Finn. 
Am. J. Obst. & Gynec. 63: 717-727, April 1952. 

The author believes that, with the increased practice 
of total hysterectomy, carcinoma of the cervical stump 
will gradually become less frequent and be replaced by 
a new problem—unsuspected cervical cancer first diag- 
nosed in the laboratory after hysterectomy for some 
other indication. Data concerning the number of 
hysterectomies, total and subtotal, and the number of 
cases of unsuspected carcinoma of the cervix discovered 
in a ten-year period at the New York Hospital are pre- 
sented in a series of four tables. In the five-year period 
1947-51 there were performed 255 subtotal and 1,876 
total hysterectomies, and 21 unsuspected carcinomas of 
the cervix were found postoperatively, an incidence of 
about 1 per cent. 

There were 19 squamous-cell carcinomas and 2 
adenocarcinomas in the series. All were of Stage 0 or 
StageI. None of the cancers was recognized clinically 
either on admission or when the patient was examined 
under anesthesia just prior to surgery, nor were they 
discovered on section of the cervix. The diagnosis was 
first made when the sections were examined micro- 
scopically. All but 5 of the patients were considered 
to have had an adequate preoperative work-up. 

The cervical cancers which are most likely to be unsus- 
pected preoperatively are those of the endocervical 
canal, squamocolumnar junction cancers, early cancers 
of the exocervix, and cancer associated with prolapse 

The plan of treatment is as yet in flux. At present 
the need for further therapy is determined by (1) the 
pathological stage of the lesion and (2) the complete- 
ness of the operation. None of the Stage 0 patients 
were treated further. Half of the patients with Stage 


I cancers and both of the patients with adenocarcinoma 
received postoperative irradiation. 


In retrospect, the 


ABSTRACTS OF CURRENT LITERATURE 





February 1953 


author believes all the Stage I lesions should have re- 
ceived irradiation. All patients are alive without evi- 
dence of recurrence. Two have lived over four years 9 
over three years, 3 more than two years, while 7 poi 
current patients. 
Nine photomicrographs; 9 tables. 
JouNn M. Kout, M.D. 
Jefferson Medical College 


Carcinoma of the Uterine Fundus. John C. Weed 
and W. D. Chamblin. J. Arkansas M. Soc. 48: 270- 
275, April 1952. 

One hundred and seventy cases of endometrial cancer 
seen in Charity Hospital in New Orleans and the 
Ochsner Clinic in a twelve-year period ending in Decem- 
ber 1950 have been analyzed in an effort to evaluate 
methods of treatment. Included were 122 charity 
patients (68 white, 54 Negro) and 48 private patients 
(white). 

Treatment in this series varied considerably. Total 
hysterectomy with or without irradiation was the com- 
monest surgical treatment. Forty-three patients in 
whom radium was employed received 3,000 mg. hours 
or less, and 17 received more than 5,000 mg. hours, 
Sixty-three patients received intermediate amounts. 
Several patients received a total of 9,000 mg. with two 
severe radiation reactions (one vesicovaginal fistula, one 
sacral cutaneous ulcer). For the radium applications 
single intracavitary tandems were used, applied more 
than once in a number of cases. Sixty per cent of the 
private patients received no preoperative radium 
therapy compared with 13 per cent of the white charity 
patients and 36 per cent of the Negro charity patients. 
On the other hand, operative measures were employed 
in all the private patients, as compared with 35 per cent 
of the white charity patients and 37 per cent of the 
Negro charity patients. It is only within recent years 
that pelvic lymph-node dissection following total 
abdominal hysterectomy has been employed; this was 
done in 7 cases of fundal carcinoma. So far no evidence 
of lymph-node involvement has been detected. Nearly 
10 per cent of the patients were subjected to abdominal 
exploration when extension of the disease was found. 
Hence, the diagnosis was late in these cases. There 
was but one postoperative death in the series. 

Of the 91 patients treated five or more years ago, 
only 41.75 per cent survived five years or longer. If 
this group is divided into private white, white charity, 
and Negro charity patients, the survival rates are 58.8 
per cent, 43.7 per cent, and 26.5 per cent, respectively. 
Thus, the private white patient has over twice the sur- 
vival rate of the Negro charity patient! 

It is believed that improvement in results can prob- 
ably be obtained by application of radium followed by 
removal of the uterus soon after postmenopausal bleed- 
ing appears. This can be achieved only if patients can 
be made to realize the significance of vaginal bleeding 
and the importance of seeking treatment at once. The 
educational programs of the American Cancer Society 
have done much in this direction but they apparently 
still are not reaching those of the lower economic level. 

Four graphs; 5 tables. 


Some Observations on Testicular Tumours. D. F. 
Cappell. J. Faculty Radiologists 3: 261-266, April 
1952. 

The author reviews, from the pathologist’s point of 
view, 64 examples of testicular tumor observed in the 








y 1953 


re re- 
t evi- 
ars, 9 


‘ are 


.D. 
ege 


Weed 


270- 


ancer 
i the 
ecem- 
iluate 
larity 
tients 


Total 
com- 
its in 
hours 
10urs. 
yunts. 
h two 
a, one 
itions 
more 
of the 
idium 
harity 
ients. 
loved 
r cent 
of the 
years 
total 
is was 
dence 
Nearly 
minal 
found, 
There 








S ago, 
r. If 
larity, 
e 58.8 
tively. 
le sur- 


prob- 
red by 
bleed- 
ts can 
peding 
, The 
ociety 
rently 
level. 


D. F. 
April 


yint of 
in the 








Vol. 60 


Glasgow Western Infirmary, of which 35 were classified 
as seminoma, 11 as teratoma, 9 as carcinoma, 2 as 
embryonal carcinoma of infancy, and 7 as sarcoma. 

Seminoma, now believed to be a carcinoma of the 
testicular tubules, occurs usually between the ages of 
thirty and fifty years. The oldest patient in the 
author’s series was seventy-two and the youngest 
eighteen. The tumor is yellowish white in color, 
homogetieous in appearance, and may be crossed by fine 
septa. It largely replaces the testicular substance 
Histologically the growth is composed of large round or 
polygonal cells with rather empty looking cytoplasm. 
The cell boundaries may be distinct or may be incon- 
spicuous Usually the stroma is widely infiltrated by 
lymphoid cells. Spread occurs both by lymphatics 
and by the blood stream. The prognosis in seminoma 
testis js much better than in other malignant testicular 
tumors, even in the presence of clear evidence of lym- 
phatic and blood spread at the time that operation is 
undertaken 

Teratoma is of earlier onset than seminoma, the 
average being twenty-six years in the author’s series 
The tumor is of characteristic appearance owing to the 
presence of small areas of cartilage and many tiny cysts 
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Somewhere within the teratoma there is often a cellular 
malignant neoplasm. Spread is by both the lym- 
phatics and blood stream. The important feature for 
prognosis lies in the development of malignant change 

Carcinomas appeared in adults at an average age of 
forty-one years in the author’s series. There were 2 in 
infants under two. The tumors are characteristically 
necrotic and hemorrhagic, so that the cut surface pre 
sents a variegated appearance. The testicular tissue is 
wholly replaced. Spread occurs along the lymphatics 
of the cord and to the abdominal lymph nodes. The 
prognosis is poor, none of the author's patients having 
survived more than two years 

Sarcomas form a mixed group, excluding the “‘large 
round-cell sarcoma,’’ which is now classified as semi 
noma. All 7 patients in this series died within a few 
months. 

The author states that testicular tumors exemplify 
that difficult class of neoplasm in which there may be 
widespread metastases while the primary growth is yet 
small. 

Eleven photographs and photomicrographs; 1 table 

Tuomas F. Utricu, M.D. 
The Henry Ford Hospital 


RADIOISOTOPES 


Functional Roentgen Diagnosis with Labeled Con- 
trast Media. H. Oeser and H. Billion. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 76: 431-442, April 1952. (In 
German ) 

Cholecystography and pyelography give static films 
of anatomical conditions. The use of labeled contrast 
media in these procedures explores the possibilities of 
radioindicator methods for a functional diagnosis. The 
difference in quantity of the administered dose, the 
excretion, and the concentration gives an indication of 
the functional qualities of the organs examined. 

Biliselectan and Uroselectan labeled with I'*! were 
used in a dosage of 100 microcuries (50 microcuries also 
gave usable results). A prepared standard of 1/10 
activity was employed as a basis for the determinations. 

The gallbladder was examined at three-hour intervals. 
Urine specimens were collected up to seventy hours, 
with an average of thirty-six hours. Feces were also 
examined. 

Before the administration of Uroselectan for the 
pyelographic studies ureteral catheters were inserted 
and indigo carmine injected to obtain comparative 
values. Urine was collected at intervals of two, three, 
and five minutes from the right and left side. Ten- and 
twenty-minute films were taken. 

Normal values and curves are given and observations 
in several pathological conditions are described. 

The results justify the expectation that a functional 
evaluation of the ga!lbladder and kidney with labeled 
media may prove valuable for clinical use. 

Five roentgenograms; 9 charts; 2 tables. 

Jutrus HEYDEMANN, M.D. 
Chicago, III. 


The Drainage of Radioactive Silver Colloids by the 
Lymphatics Following Intrapulmonary Administration 
in Dogs. P. F. Hahn, George Rouser, Houston Brum- 
mitt, Joseph Moorehead, and E. L. Carothers. J. Lab. 
& Clin. Med. 39: 624-628, April 1952. 

Meneely et al. (Fed. Proc. 10: 365, 1951) have shown 





that, when radioactive gold colloids are instilled in 
the lung by tracheal tube or bronchoscope, the fluid 
vehicle is rapidly absorbed, leaving the radioactive 
inert material uniformly distributed in the lung alveoli 
The gold colloid remains for a considerable number of 
days and may thus be effectively used in the selective 
irradiation of a single lobe. In malignant pulmonary 
neoplasms the usual route of the metastatic process is 
by way of the lymphatics. The above-mentioned col- 
loid has been shown to be drained »y the lymphatics 
normally associated with the pulmonary parenchyma, 
but such drainage requires from ten to fifteen days 
Since the half-life of gold is 2.7 days, the major part of 
the radiation has been dissipated by the time the colloid 
has been deposited in the lymph nodes. The authors 
therefore decided to test some other metallic colloids to 
determine if they might be drained more rapidly. 
Radioactive silver colloids were instilled, by means of a 
bronchoscope, into single lobes of dogs’ lungs. The 
animals were sacrificed at intervals of two, five and 
thirteea days; there was relatively prompt drainage of 
an appreciable amount of the material, although the 
individual variation in response was marked. 

In bronchogenic carcinoma or primary lung tumor the 
involved lobe is in any case to be considered expendable. 
Administration of therapeutic quantities of Au'®* or the 
silver isotopic colloids results in necrosis and fibrosis of 
the lung parenchyma into which they have been in- 
stilled. In projected treatment of carcinoma of the 
lung, it is anticipated that the silver isotope could be 
administered for the purpose of ultimate drainage by 
the lymphatics. Radioactive gold colloids could be 
used in a similar manner in an attempt to destroy the 
tumor bed of the lung parenchyma proper. With 
operable patients in whom some lymphatic metastatic 
involvement is suspected, the silver isotope could 
reasonably be employed, followed in ten days to two 
weeks by pneumonectomy. Thus irradiation of the 
lymphatics could be combined with surgery in the 
therapeutic approach to this common malignant tumor. 
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Determination of Trapped Plasma in the Centrifuged 
Erythrocyte Volume of Normal Human Blood with 
Radioiodinated (I'*') Human Serum Albumin and 
Radiosodium (Na*‘). Oscar N. Vazquez, Katharina 
Newerly, Rosalyn S. Yalow, and Solomon A. Berson. 
J. Lab. & Clin. Med. 39: 595-604, April 1952. 

The authors used radiosodium and radioiodinated 
human serum albumin to determine the errors in 
hematocrit reading due to incomplete cell packing under 
specified conditions of centrifugation. Direct estimates 
of the plasma residue in the centrifuged cell columa, 
obtained by the assay of radioactivity in packed 
erythrocytes and in the supernatant plasma, yielded 
the following mean values, with attached probable 
error. 


(a) With Na*, 3.90 + 0.31 per cent 

(6) With non-dialyzed albumin I'*!, 3.05 + 0.20 per 
ceat 

(c) With dialyzed albumin I'*', 2.13 + 0.28 per cent 

The values obtained with albumin I'*! agree well with 
each other when corrections are made for the relative 
fraction of dialyzable I'*! available to the erythrocytes. 
The somewhat higher values obtained with Na®*‘are ex- 
plainable on the basis of the entrance of this cation into 
the red cells. 

Six tables. 
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The Tissue Distribution and Excretion of Radioactive 
Digitoxin. Studies on Normal Rats and Cats, and 
Rats with Dietary-Induced Myocardial Lesions. Cs. 
Fischer, A. Sjoerdsma, and R. Johnson. Circulation 5; 
496-503, April 1952. 

Labeling digitoxin with C'* made possible much more 
accurate studies of its metabolism than were formerly 
obtainable by chemical methods. The tissue distriby- 
tion and excretion of digitoxin thus labeled, and its 
metabolites, were studied in normal rats and cats and 
in rats with dietary-induced myocardial lesions. The 
excretion values for unchanged digitoxin were in agree- 
ment with those reported by others, but for the first 
time it was possible to measure the metabolic deriva- 
tives also being excreted, and the amount of these 
proved to be three times that of the unchanged drug. 

Tissue distribution studies showed prolonged cardiac 
and renal retention of digitoxin and its derivatives in 
cats, and this, associated with high concentrations of 
metabolites in the excreta, supports the concept 
of storage as an explanation of the cumulative action of 
certain of the cardiac glucosides. There was a suggestion 
of an increase in digitoxin metabolites in the tissues 
of animals with myocardial lesions and certain of the 
elements of congestive heart failure. 

Two graphs; 4 tables. Zac F. EnprRgEss, M.D. 

Pontiac, Mich. 


EFFECTS OF RADIATION 


Renal Damage from Radiation During Treatment of 
Seminoma Testis. Ralston Paterson. J. Faculty 
Radiologists 3: 270-274, April 1952. 

It is shown in this paper that if, in the course of 
“radiation bath”’ treatment for seminoma of the testis, 
the kidneys receive a dose of 2,500 r or more in three 
weeks, renal damage results and cure rates fall. A 50 
per cent five-year survival of treated cases, however, 
demonstrates that some form of irradiation, including 
so-called prophylactic radiation, is of major value. 

In order to irradiate the whole potential line of 
secondary spread in the abdomen up to and including 
the celiac axis group of lymph nodes, the author, over 
the years, enlarged his ports to include all these areas 
until he eventually covered fields 15 K 45 cm. bilater- 
ally, anteriorly and posteriorly, giving, 2,500 to 3,000 r 
in four to five weeks. Lately, however, it was dis- 
covered that, after eight to twelve months, in some of 
the patients thus irradiated severe renal deficiency 
developed, due to secondary vascular changes following 
irradiation of the kidneys. It is now felt that some 
part of at least one kidney must be preserved free of 
irradiation or, if the extent of involvement is such that 
this is impossible, the total dose must not exceed 2,000 
r in three to four weeks. In the author’s series, metas- 
tases to the kidneys have been rare, so it is not likely 
that potential tumor sites will be missed if the kidneys 
are protected from irradiation. 

Seven diagrams. Tuomas F. Utricu, M.D. 

The Henry Ford Hospital 


Limit of Renal Tolerance to X Rays. An Investiga- 


tion into Renal Damage Occurring Following the Treat- 
ment of Tumours of the Testis by Abdominal Baths. 
P. B. Kunkler, R. F. Farr, and R. W. Luxton. 
Radiol. 25: 190-201, April 1952. 

Renal damage following irradiation of the upper 


Brit. J. 


abdomen may pass unnoticed unless one looks for it. 
The present report is based upon some 30 cases of radia- 
tion injury to the kidney following ‘abdominal baths” 
for tumors of the testis. Clinically there is a latent 
period following therapy, averaging eight months. 
When symptoms appear they are those of uremia, in 
some cases progressing todeath. The damaged kidneys 
show endarteritis of the afferent arterioles of the glo- 
meruli and interstitial fibrosis. 

Assessment of the renal dosage in treatment of large 
areas over the abdomen is difficult because of the varia- 
tion in size and position of the kidneys. The authors 
describe the technics used at the Christie Hospital and 
Holt Radium Institute (Manchester, England) and 
estimate the dosage delivered to the kidneys. It was 
found that in the cases in which renal failure occurred 
the whole of both kidneys had received as much as 
2,300 r in five weeks. A decrease in dose to the upper 
poles of both kidneys characterized the “‘safer’”’ technics 
and, at the dose levels employed, is considered of greater 
significance than either the maximum dose or the inte- 
gral dose received by the kidneys. 

Where x-ray baths of the abdomen deliver a central 
dose of 3,000 r or under in five weeks, the risk of renal 
failure may best be minimized by insuring that about 
one-third of the volume of the kidneys is outside the 
fields or is at least irradiated to as low a dose as possible. 
These findings make it imperative that renal function 
and location be determined before x-ray treatment of 
the abdomen is undertaken. 

Five figures; 5 tables. SypNEY J. HAwLEy, M.D. 

Seattle, Wash. 


Evaluation of White-Cell Counting in Radiation Pro- 
tection. A.C. Chamberlain, F. M. Turner, and E. K. 
Williams. Brit. J. Radiol. 25: 169-176, April 1952. 

Normal individuals show wide variations in the white 
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cell count. The range in 3,098 pre-employment exami- 
nations conducted at the Atomic Energy Research 
Establishment, Harwell, England, was: leukocytes 
4,500 to 12,100; neutrophils 2,250 to 8,200; lympho- 
cytes 1,100 to 3,800. There are also seasonal and 
diurnal, variations of considerable magnitude. Inas- 
much as alterations in the white counts of subjects re- 
ceiving “chronic” radiation fall within the range of 
normal variations, such counting does not offer good 
protection to the individual, though average counts 
may afford some evidence of detectable radiation effect 

on large groups of workers, even with low exposures. 

Three graphs; 6 tables. 
Sypney J. Haw.ey, M.D. 
Seattle, Wash. 


Effect of Thermal Injury and X-Irradiation on Serum 
Iron Concentration and on Iron Contents of Liver, 
Spleen and Kidney of Rats. Alfred Chanutin, Stephan 
Ludewig, and Elizabeth A. Lentz. Am. J. Physiol. 169: 
203-207, April 1, 1952. 

The influence of thermal injury and a combination of 
thermal injury and x-irradiation on the serum iron con- 
centration and on the iron content of the liver, spleen, 
and kidney was investigated. Rats about seventy days 
old and weighing about 200 gm. were used as experi- 
mental animals. About one-third of the body surface 
was injured by dipping the clipped back of the anesthe- 
tized rat in water at 75° for either ten or twenty seconds. 
The animals were killed at varying periods after thermal 
injury. Another group of rats was exposed to 500 r 
total-body irradiation; within one hour after irradia- 
tion, the skin of these animals was injured as described 
above. 

Mild thermal injury caused a hypoferremia and 
transient increases in the iron content of the liver and 
the spleen. The additional injury imposed by the 
irradiation caused a transient hyperferremia and pre- 
vented the occurrence of hypoferremia. A marked and 
persistent increase in the deposition of iron in the spleen 
and liver was observed. The changes in the iron con- 
tent of the kidneys of the animals exposed to the ten- 
second burn were not pronounced. Differences be- 
tween the iron content of the burned animals and the 
irradiated-burned animals of the twenty-second group 
were sufficiently large to demonstrate clearly the effect 
of radiation. 

Two charts; 4 tables. 


Effects of X-Irradiation on Gastrointestinal Transit 
and Absorption Availability. Raymond D. Goodman, 
Alvin E. Lewis, and Edward A. Schuck. Am. J 
Physiol. 169: 242-247, April 1, 1952. 

In an attempt to obtain some additional information 
on the effects of x-irradiation on the gastrointestinal 
tract in the intact animal, a quantitative study on the 
net propulsion of gastrointestinal contents and upon the 
absorption availability of these contents from the small 
intestine was made. The influence of drugs was not 
determined in the present investigation because the 
authors were interested in first noting the duration and 
magnitude of the radiation effects. 

Ninety-nine white male rats, each weighing approxi- 
mately 210 gm., were divided into one control group of 
16 animals and seven test groups ranging from 8 to 16 
animals per group. The test groups were irradiated on 
the same day. Irradiation was given with two 250-kv. 
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machines, at 15 ma., directed from above and below the 
object, at a 40-cm. focal-object distance, with 0.5 mm. 
copper parabolic filter, 0.21 mm. copper inherent filter, 
and 1.0 mm. aluminum filter; 450 r were delivered at 
99.4 r per minute. At intervals of one, two, four, 
seven, ten, fourteen and twenty-one days after irradia- 
tion each group was studied to determine the patterns 
of gastrointestinal transit and absorption availability. 
One-half milliliter of Evans Blue dye was introduced 
into the stomach of each rat by means of a soft rubber 
catheter; this was followed by the serial killing of the 
animals at one, two, three, and six hours. From each 
animal, the stomach, small intestine, and colon were 
removed and analyzed for their dye content. Blood 
samples were drawn from the inferior vena cava at the 
time of death and sections of ileum were taken for histo- 
logic examination. 

A decrease in gastric emptying was found to occur 
within twenty-four hours following irradiation; this 
reached a maximum in forty-eight hours and then 
slowly returned to within normal limits. Transit time 
from the pylorus to the ileocecal junction was not 
affected to a significant degree. The maximum limit of 
absorption availability from the small intestine was 
markedly diminished following irradiation, the greatest 
change occurring between the fourth and seventh days. 
A return to normal limits was not achieved even by the 
twenty-first postirradiation day. The data suggest 
that a change in gastric transit is the chief determinant 
of small intestinal absorption availability following 
irradiation. 

Four graphs; 2 tables. 


Symposium on Cerebral Palsy. Part II. Some 
Effects of Ionizing Radiation and Metabolic Inhibition 
on the Developing Mammalian Nervous System. 
Samuel P. Hicks, with the technical assistance of Caro- 
line A. Schaufus, Alice A. Williams, and Regina C. 
Cooney. J. Pediat. 40: 489-513, April 1952. 

Experiments with animals were undertaken (1) to 
determine what are the acute effects of ionizing radia- 
tions on the developing embryonic nervous system and 
what late malformations may develop depending on the 
time of injury, and (2) to compare these results with the 
effects produced by various forms of enzyme inhibition. 

The developing rat and mouse nervous system in the 
second and third trimesters was found to be the most 
sensitive of all tissues to destruction by ionizing radia- 
tions. X-rays in doses ranging from 40 to 600 r selec- 
tively destroyed varying numbers of neuroblasts in the 
brain, cord, retina, and ganglia of mice. At 40 r some 
fetuses show few or no necrotic cells, the number in- 
creasing toa maximum at 150 to200r. At 40r necrotic 
cells appear, as a rule, only in the anterior striatal 
periventricular region and at the angle of the lateral 
ventricles where the corpus callosum is forming. As 
the dose iacreases, more of the deep basal nuclear 
masses and cerebral cortical neuroblasts are involved; 
then the growing dorsal, ventral, and central cells in the 
spinal cord; and last the retinal neuroblasts. As 
gestation proceeds, the cord becomes decreasingly 
affected, as does the retina. 

The central nervous system is unaffected by up to 
300 r during the first eight days of gestation, but a 
sharp change occurs about the ninth day and it becomes 
very susceptible. This is partly because at this point 
the “‘neural tube,”” which has been composed of primi- 
tive neurectoderm, starts to differentiate, and neuro- 





blasts begin to proliferate and grow from the central 
tube. It is these developing, growing cells that are con- 
sistently radiosensitive throughout fetal and newborn 
development. Radionecrosis is full blown histologically 
in four hours, either in a fetus or in a newborn animal 
and clearly evident in many cells in two hours, indicat- 
ing that the effect is a direct one. 

Within twenty-four to twenty-eight hours, a peculiar 
type of proliferation develops from the remaining neu- 
rectoderm and neuroblasts. This is the formation of 
abortive neural canals and rosettes. The character of 
the malformations that subsequently occur is deter- 
mined largely by the time of irradiation and also by the 
dose. Irradiation on the ninth and tenth days of 
gestation is characterized late by a deficient cerebral 
cortex, hydrocephalus, and deficiency or virtual ab- 
sence of hippocampal formation. Irradiation after the 
tenth day produces a series of patterns of malforma- 
tions: bizarre rosettes and malformations of the hippo- 
campal nerve cells, malformed cerebral cortex, distortion 
of the striatum, and absence of the corpus callosum. 
As gestation draws to a close, the cerebellum begins to 
develop rapidly. Irradiation carried out during this 
period (or for several days after birth) affects the outer 
cortical zones of neuroblasts. This results in defi- 
ciencies of granular and molecular layers and gross dis- 
tortions of the folia when the animal attains adulthood. 

One roentgenogram; 8 photomicrographs; 3 photo- 
graphs; 1 drawing. Howarp L. Srernsacnu, M.D. 

University of California 


Prothrombin Utilization in Radiation Injury. D. P. 
Jackson, E. P. Cronkite, G. J. Jacobs, and C. F 
Behrens. Am. J. Physiol. 169: 208-217, April 1, 1952. 

Despite the large amount of work that has been done 
in recent years on the pathogenesis of the hemorrhagic 
syndrome of radiation injury, as yet no universally 
acceptable hypothesis has been presented. In view of 
the conflicting opinions, the authors felt it desirable to 
evaluate the role of the platelet more extensively. 

Thirteen adult male dogs, 12 irradiated and 1 control, 
were used for the investigation. All of the dogs re- 
ceived 600 r total-body x-irradiation by the bilateral 
exposure technic, i.e., 300 r to each side. Physical fac- 
tors were 2,000 kv.p., 1.5 ma., half-value layer 4.3 mm. 
Pb, 15.0 (+0.15) r per minute in air at 2 meters. 
Eleven of the dogs died nine to fifteen days postirradia- 
tion; the twelfth dog lived through the twentieth day, 
after which studies were discontinued 

The typical pancytopenia and hemorrhagic syndrome 
were demonstrated in the dogs exposed to fatal whole- 
body irradiation. A slight terminal decrease in con- 


centration of prothrombin was found in 4 of the dogs. 
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No evidence was found of a significant deficiency of 
Ac-globulin. The results indicate that prothrombin 
utilization after this amount of irradiation approaches 
zero from the ninth postirradiation day to death. The 
whole-blood clotting time became prolonged only after 
the utilization of prothrombin approached zero and the 
platelet level had fallen below 50,000/c. mm. The 
authors suggest that the hemorrhagic syndrome may 
be explained without introducing the concept of an anti- 
coagulant as the cause. Their results, however, do not 
rule out the existence of a weak and as yet uncharace 
terized anticoagulant. 
Two charts; 2 tables. 


Study of the Death of Irradiated and Nonirradiated 
Cells by Time-Lapse Cinemicrography. Robert Schrek 
and John N. Ott, Jr. Arch. Path. 53: 363-378, April 
1952. 

Time-lapse cinemicrography with the phase micro- 
scope was used to record the survival and the death 
throes of normal lymphocytes of the rabbit thymus and 
of malignant lymphocytes of a transplantable lympho- 
sarcoma of the rat. The thymic cells were subjected 
to 1,000 r (x-rays) before photography. 

The viability of the cells was indicated in the pro- 
jected film by undulating, vibratory, and ameboid 
movement. Dead cells were characterized by rigid 
immobility, but an occasional dead cell showed passive 
movements or slow postmortem changes. 

In one film the death of 17 irradiated lymphocytes 
was observed and timed. A survival curve was ob- 
tained showing 9 cells surviving thirteen hours and 
1 for twenty-five hours. Most of the irradiated 
and malignant lymphocytes suffered a degenerative 
stage characterized by rapid changes in shape with for- 
mation of multiple lobulations. This degenerative 
stage lasted, on the average, twenty minutes and was 
followed by immobility and cell death. 

An occasional cell died rapidly, as if killed by a fixa- 
tive, with an abrupt loss of movement and a slight 
change in shape. The death of a macrophage was 
characterized by formation of cytoplasmic blebs and 
subsequent development of nuclear granules. 

With dark-field microscopy and with stained smears, 
the lobulation and distortion of shape of degenerating 
lymphocytes were observed to be associated with the 
formation of acidophilic primary vacuoles in the nuclei. 
The dead lymphocytes, after irradiation, were seen to 
have pyknotic nuclei. 

It is concluded that intranuclear vacuolation is a 
brief stage in the development of pyknotic nuclei in 
irradiated lymphocytes, 

Seven figures. 
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